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CHAT SERVER AND WIRELESS CHAT DEVICE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This is a divisional application of pending US. 
application Ser. No. 09/503,451 ?led Feb. 14, 2000 and 
assigned to Motorola, Inc. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] This invention relates in general to Wireless com 
munication systems and in particular to real time commu 
nication among a plurality of Wireless communication 
devices Within a Wireless communication system. 

[0004] 2. Description of the Related Art 

[0005] Historically, Wireless communication devices, such 
as pagers, have had the ability to receive a message sent 
from a Wireless communication system, and perform stan 
dard functions in response to the message receipt such as 
storing the message, displaying the message, or alerting the 
user of receipt of the message. The messages are typically a 
numeric message such as a phone number, or an alphanu 
meric message containing one unique piece of information 
such as “meeting in my of?ce at 6:00 pm.” The user is 
alerted of receipt of a neW message by an audible alert or a 
vibratory alert. The display of many Wireless communica 
tion devices includes a message indicator for each message 
it has received and stored in memory. 

[0006] Today’s Wireless communication devices are no 
longer restricted to these standard functions. For eXample, 
tWo-Way pagers optimiZe productivity in a portable package. 
TWo-Way pagers function as regular full-teXt pagers, com 
municate Wirelessly With other pagers, and send and receive 
e-mail. In many tWo-Way pagers, the combination of an easy 
to use graphic user interface (GUI), QWERTY keyboard, 
softWare programmability, application interface, address 
book, customiZable menu, PC connectivity, and large 
memory make them ideal for enhanced functionality. 

[0007] TWo-Way paging protocols are optimiZed for one 
to-one messaging. UtiliZing tWo-Way paging protocols, a 
?rst Wireless communication device can send a message to 
another Wireless communication device; and the recipient of 
the message can reply to the sender. The ?rst Wireless 
communication device can also send the same message to a 
plurality of Wireless communication devices; and receive 
individual replies from each device. In this manner, real time 
communication betWeen tWo Wireless communication 
devices is achieved. 

[0008] One draWback of the current tWo-Way paging sys 
tems is the inability to send the complete recipient list to 
every Wireless communication device receiving the same 
message When a message is sent to a plurality of Wireless 
communication devices. This leads to difficulty for an indi 
vidual recipient to reply to not only the original sender but 
also all other recipients of the message. 

[0009] A second draWback of the current tWo-Way paging 
systems When a message is sent to a plurality of Wireless 
communication devices is that even if a person did knoW the 
people to reply to the system Would have to send an 
individual page to each of them. For eXample, When a 
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message is sent to ?ve other Wireless communication 
devices, ?ve individual messages must be encoded and sent 
over the air. Optionally, a temporary neWs service address 
could be set up by the infrastructure, but this Would take 
additional time to page each Wireless communication 
device; and add it to the neWs service group before sending 
out the message. 

[0010] Chat functions are very popular on the Internet. 
Chat functions alloW the simultaneous access to a message 
or set of messages by multiple users, With each user capable 
of inputting a message or set of messages to the chat. The 
message is related to the devices (typically computers) of the 
other users Who have chosen to participate in that chat. Then 
the other users can respond With their oWn messages, Which 
are likeWise relayed to all the devices. In this manner, chat 
functions offer real time conversations betWeen users. 

[0011] The sophisticated design of Wireless communica 
tion devices today makes them ideal for Wireless commu 
nication of chat conversations. HoWever, the draWbacks as 
described previously of current tWo-Way paging protocols 
and systems make it burdensome to implement a chat 
conversation With three or more Wireless communication 
devices. 

[0012] What is needed is a method and apparatus in Which 
a plurality of Wireless communication devices can commu 
nicate efficiently and in substantially real time With all other 
Wireless communication devices Within a particular group to 
implement chat functions Wirelessly. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[0013] FIG. 1 is an electronic block diagram of a Wireless 
communication system; 

[0014] FIG. 2 is a ?oWchart illustrating communication of 
chat requests and responses Within the Wireless communi 
cation system of FIG. 1; 

[0015] FIG. 3 is an electronic block diagram of a chat 
server for use Within the Wireless communication system of 
FIG. 1; 

[0016] FIGS. 4 through 7 are ?oWcharts illustrating vari 
ous embodiments of the operation of the chat server of FIG. 
3 in accordance With the present invention; 

[0017] FIG. 8 is an electronic block diagram of a Wireless 
communication device for use Within the Wireless commu 
nication system of FIG. 1; 

[0018] FIG. 9 is an illustration of the chat memory 
included Within the Wireless communication device of FIG. 
8; 
[0019] FIGS. 10 and 11 are embodiments of a protocol for 
communicating a chat message to the Wireless communica 
tion device of FIG. 3; and 

[0020] FIGS. 12 through 16 are ?oWcharts illustrating 
various embodiments of the operation of the Wireless com 
munication device of FIG. 8 in accordance With the present 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0021] Referring to FIG. 1, an electronic block diagram of 
a Wireless communication system 10 is shoWn. The Wireless 
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communication system 10 comprises a message input 
device, such as a telephone 12, a computer 14, or a desktop 
messaging unit 16, connected through a conventional public 
sWitched telephone netWork (PSTN) 18 through a plurality 
of telephone links 20 to a system controller 22. The tele 
phone links 20 may be a plurality of tWisted Wire pairs, a 
?ber optic cable, or a multiplexed trunk line. 

[0022] The system controller 22 is coupled to and oversees 
the operation of at least one radio frequency (RF) transmitter 
26 and at least one radio frequency (RF) receiver 28 through 
one or more communication links 24. The communication 

links 24 typically are tWisted pair telephone Wires, and 
additionally can include radio frequency (RF), microWave, 
or high quality audio communication links. The radio fre 
quency transmitter 26 and the radio frequency receiver 28, 
Which typically are used in message store and forWard 
stations that encode and decode inbound and outbound 
messages into formats that are compatible With landline 
message sWitch computers and personal radio addressing 
requirements, such as cellular message protocols. The sys 
tem controller 22 can also function to encode and decode 
Wireless messages that are transmitted to or received by the 
radio frequency transmitter 26 or the radio frequency 
receiver 28. Telephony signals are typically transmitted to 
and received from the system controller 22 by telephone sets 
such as the telephone 12 or the Wireless communication 
device 36. The system controller 22 encodes and schedules 
outbound messages such as a doWnlink message 34, for 
transmission by the radio frequency transmitter 26 via a 
transmit antenna 30 to at least one Wireless communication 
device 36 on at least one outbound radio frequency (RF) 
channel 32. As illustrated in FIG. 1, the Wireless commu 
nication device 36 may be, for eXample, a cellular telephone 
or a tWo-Way pager. The doWnlink message 34 may be, for 
eXample, a data message. Similarly, the system controller 22 
receives and decodes inbound messages such as an uplink 
message 44 received by the radio frequency receiver 28 via 
a receive antenna 40 on at least one inbound RF channel 42 
from the Wireless communication device 36. The uplink 
message 44 may be, for eXample, a data message or a reply 
to a data message. 

[0023] It Will be appreciated that the Wireless communi 
cation system 10, in accordance With the present invention, 
may function utiliZing any Wireless RF channel, for 
eXample, a one or tWo Way pager channel, a mobile cellular 
channel, or a mobile radio channel. Similarly, it Will be 
appreciated that the Wireless communication system 10 may 
function utiliZing other types of channels such as infrared 
channels. In the folloWing description, the term Wireless 
communication system refers to any of the Wireless com 
munication systems mentioned above or an equivalent. 

[0024] Similarly, it Will be appreciated that the Wireless 
communication device 36, in accordance With the present 
invention, may be a mobile cellular telephone, a mobile 
radio data terminal, a mobile cellular telephone having an 
attached data terminal, or a tWo Way pager. In the folloWing 
description, the term “Wireless communication device” 
refers to any of the devices mentioned above or an equiva 
lent. 

[0025] Each Wireless communication device 36 assigned 
for use in the Wireless communication system 10 has an 
address 38 assigned thereto Which is a unique selective call 
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address in the Wireless communication system 10. The 
address 38 enables the transmission of the doWnlink mes 
sage 34 from the system controller 22 only to the Wireless 
communication device 36 having that address 38, and iden 
ti?es the messages and responses received at the system 
controller 22 from the Wireless communication device 36. In 
one embodiment, each Wireless communication device 36 
also has a pin number assigned thereto, the pin number being 
associated With a telephone number Within the PSTN 18. A 
list of the assigned addresses and correlated telephone 
numbers for each Wireless communication device 36 is 
stored in the system controller 22 in the form of a subscriber 
database 46. 

[0026] In a preferred embodiment of the present invention, 
the Wireless communication system 10 includes a chat server 
48 coupled to the system controller 22 via a server interface 
52. The chat server 48 manages the communication of a 
plurality of chat discussions, facilitating substantially real 
time communication among a plurality of Wireless commu 
nication devices Within the Wireless communication system 
10. The chat server 48 provides numerous services to 
manage the chat discussions. The chat server 48 also offers 
various options to the participants to reduce cost or enhance 
the features of the chat discussion. 

[0027] The chat server 48 receives a chat request 54 and 
in response to such receipt, sends a chat response 56. In one 
embodiment, the chat request 54 is communicated to the 
chat server 48 via the server interface 52 from the system 
controller 22 and the chat response 56 is communicated via 
the server interface 52 to the system controller 22. The 
system controller 22 then routes the chat response 56 to the 
requesting device Which may be a message input device, 
such as the telephone 12, the computer 14, or the desktop 
messaging unit 16, or alternatively may be an individual or 
a Wireless communication device 36. In the folloWing 
description, the term requester refers to any of the requesting 
devices mentioned above or an equivalent. 

[0028] Preferably, the chat server 48 includes a chat server 
address 50, Which is a unique selective call address in the 
Wireless communication system 10. The chat server address 
50 enables the transmission, via the inbound RF channel 42, 
to the chat server 48 of the chat request 54 such as chat 
service requests, subscription requests, and other informa 
tion requests from a chat requester Which may be an indi 
vidual or the Wireless communication device 36. In response 
to the chat request 54, the chat server 48 sends the chat 
response 56, to the requester via the outbound RF channel 
32. The chat response 56 may be sent alternatively through 
the system controller 22 via the server interface 52. Further 
more, the chat server 48 also has a pin number assigned 
thereto, the pin number being associated With a telephone 
number Within the PSTN 18. The chat server address 50 and 
correlated telephone number is stored in the in the subscriber 
database 46 of the system controller 22. 

[0029] The addition of the chat server 48 to the Wireless 
communication system 10 enhances the operation of the 
Wireless communication system 10 by adding intelligence 
for multiple Wireless communication devices to communi 
cate in substantially real time. The chat server 48 interac 
tively manages the traffic associated With a plurality of chat 
discussions in an efficient manner. 

[0030] FIG. 2 is a flow chart illustrating the communica 
tion of the chat request 54 and the chat response 56 Within 
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the Wireless communication system 10. In Step 58, the chat 
server 48 is in standby operation. In Step 60, the chat server 
48 queries Whether a chat request 54 has been received. If no 
chat request 54 has been received, the chat server 48 returns 
to the standby operation of Step 58. If a chat request 54 has 
been received, the chat server 48 processes the chat request 
54 and compiles the chat response 56. In Step 62, the chat 
server 48 determines Whether a Wireless chat response has 
been requested. In Step 64, if a Wireless chat response has 
not been requested, the chat server 48 communicates the 
chat response 56 to the system controller 22 via the server 
interface 52. If a Wireless chat response has been requested, 
the chat server 48 communicates the chat response 56 via the 
outbound RF channel 32 to the requester. In Step 66, the chat 
response 56 is communicated to the requester. Upon com 
municating the chat response 56 to the requester, the chat 
server returns to standby operation, Step 58. 

[0031] FIG. 3 is an electronic block diagram of a preferred 
embodiment of the chat server 48 for use Within the Wireless 
communication system 10. The chat server 48 includes a 
chat server processor 68, a chat server memory 70, a chat 
server monitor 72, a ?rst chat server antenna 74, a chat 
server receiver 76, a second chat server antenna 78, and a 
chat server transmitter 80. 

[0032] The ?rst chat server antenna 74 intercepts trans 
mitted signals such as the chat request 54 from the Wireless 
communication system 10 received via the inbound RF 
channel 42. The ?rst chat server antenna 74 is coupled to the 
chat server receiver 76 Which employs conventional 
demodulation techniques for receiving the communication 
signals transmitted by the Wireless communication system 
10 such as the chat request 54. 

[0033] Coupled to the chat server receiver 76, is the chat 
server processor 68, utilizing conventional signal processing 
techniques for processing received chat requests. Preferably, 
the chat server processor 68 is similar to the MC68328 
micro-controller manufactured by Motorola, Inc. of 
Schaumburg, Ill. It Will be appreciated that other similar 
processors can be utiliZed for the chat server processor 68, 
and that additional processors of the same or alternative type 
can be added as required to handle the processing require 
ments of the chat server processor 68. The chat server 
processor 68 receives the chat request 54 from the chat 
server receiver 76 and processes that request to generate the 
chat response 56. 

[0034] To perform the necessary functions of the chat 
server 48, the chat server processor 68 is coupled to the chat 
server memory 70, Which preferably includes a random 
access memory (RAM), a read-only memory (ROM), and an 
electrically erasable programmable read-only memory 
(EEPROM). The chat server memory 70 preferably stores at 
least one chat topic 82. The chat topic 82 may be for 
eXample a private chat group Within a business or social 
group, a current neWsWorthy topic, a political vieWpoint, a 
particular sport, or any other topic of interest to a group of 
individuals. In the folloWing description, the term chat topic 
refers to any of the chat topics mentioned above or an 
equivalent. Achat user 84 identi?cation and a user pro?le 85 
for that chat user 84 subscribing to the chat topic 82 is stored 
along With the chat topic 82 in the chat server memory 70. 
The user pro?le 85 includes, for eXample, billing informa 
tion, favorite topics, associates, group lists, age, obscenity 
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rating, and optional services. The chat server 48 sends a chat 
noti?cation When a neW chat corresponding to the user 
pro?le 85 is initiated. 

[0035] The chat server transmitter 80 is coupled to the chat 
server processor 68 and is responsive to commands from the 
chat server processor 68. When the chat server transmitter 
80 receives a command from the chat server processor 68, 
the chat server transmitter 80 sends the chat response 56 via 
the second chat server antenna 78 to the Wireless commu 
nication system 10. The chat server transmitter 80 preferably 
monitors traf?c on the outbound RF channel 32. If the 
outbound RF channel 32 is busy, the chat server transmitter 
80 collects and buffers the chat responses for a period of 
time and then communicates them as one chat message. This 
alloWs ef?cient use of the outbound RF channel 32. If there 
is little or no traf?c on the outbound RF channel 32, the chat 
server transmitter 80 sends the chat response 56 individually 
upon receipt of a command from the chat server processor 
68. 

[0036] The chat server processor 68 is coupled to the chat 
server monitor 72. The chat server monitor 72 performs 
various functions relating to the chat discussions. The chat 
server monitor 72 is preferably programmed With a set of 
rules regarding chat topics and substance of chat discus 
sions. The chat server monitor 72, for eXample, may delete 
chat discussion substance containing obscenity. The chat 
server monitor 72 may also disalloW the creation of a neW 
chat topic containing obscenity. The chat server monitor 72 
preferably also tracks traf?c from a particular requester or 
group for billing purposes. Various billing methods are 
supported for the various types of chats. A ?at rate per 
month, for eXample, may be charged to alloW the user to pick 
a certain number of public chat topics to subscribe to 
continuously or as desired. Alternatively, hourly charges or 
per character charges may be applied to private chat topics. 
The hourly charge also may be applied to specialty public 
chat topics. A specialty public chat topic is one active for a 
short time based on some special event or related topic. One 
skilled in the art Will recogniZe that any of the billing 
methods mentioned above or an equivalent are supported by 
the chat server 48 in accordance With the present invention. 

[0037] FIG. 4 is a ?oWchart illustrating the operation of 
the chat server 48 in accordance With the present invention. 
FIG. 4 illustrates the operation of creation of a neW private 
chat topic. A private chat topic is one available only to a 
speci?c identi?ed group of subscribers. In Step 58, the chat 
server 48 is in standby operation. In Step 86, the chat server 
48 queries Whether a request for a neW chat topic has been 
received. When no request for a neW chat topic has been 
received, the chat server 48 returns to the standby operation 
of Step 58. When a request for a neW chat topic has been 
received, in Step 88 the chat server 48 determines if a 
subscriber list is included in the request. The subscriber list 
is a list of users the requester Wishes to include in the chat 
group for the requested private chat topic. In Step 90, if no 
subscriber list is included in the request for a chat topic, the 
chat server 48 sends a request for the subscriber list to the 
requester; and then returns to standby operation in Step 58. 
In Step 92, When a subscriber list is included in the request 
for a chat topic, the chat server 48 creates the neW chat topic. 
Next, in Step 94, the chat server 48 sends a start up message 
to each user in the subscriber list. The start up message 
creates an inboX With the neW chat topic on the subscriber’s 
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device. The subscriber’s device preferably is the Wireless 
communication device 36. Next, in Step 96, the chat server 
48 sends an introduction message including information 
about the neW chat topic such as the originator and the other 
subscribers. In Step 98, the neW chat topic is active and the 
subscribers maintain their chat discussion. The chat server 
48 then returns to the standby state of Step 58. 

[0038] FIG. 5 is a ?oWchart illustrating the further detail 
of the operation of the chat server 48. In Step 100, the chat 
server 48 creates a neW chat topic. The chat topic 82 is stored 
in the chat server memory 70 as previously described in 
FIG. 3. Next, in Step 102, the chat server 48 determines 
Whether a guaranteed delivery option is associated With the 
chat topic 82. In Step 104, When there is no guaranteed 
delivery option, the chat server 48 assigns a group address 
to the chat topic 82; and next in Step 106 programs the 
subscriber devices associated With the subscriber list for the 
neW chat topic With the assigned group address. The pro 
gramming preferably is done Wirelessly by the chat response 
56 sent over the outbound RF channel 32 to the subscribers’ 
Wireless communication devices. Alternatively, the pro 
gramming of the group address may be accomplished via the 
system controller 22 or via a programming ?xture. Those 
skilled in the art Will recogniZe that any of the programming 
methods mentioned above or an equivalent are supported by 
the present invention. Next, in Step 108, the chat server 
programs a neW chat inbox in each of the subscribers’ 
devices for the neW chat. This programming may be accom 
plished as part of the same message programming the group 
address or as a separate message after the group address is 
programmed. In Step 96, the chat server 48 then sends an 
introduction message to the group address, Which is received 
by all the subscribers Whose devices Were programmed With 
that group address. Next, in Step 98, the chat discussion 
activates for the neW chat topic. 

[0039] In summary, the use of a group address for the 
private chat as described above is an ef?cient use of airtime. 
The various chat messages are only sent as one message to 
a plurality of users. 

[0040] Referring back to Step 102, When the guaranteed 
delivery option is chosen, in Step 110, the chat server 48 
stores each chat user 84 on the subscriber list and the address 
38 of the chat user’s device along With the chat topic 82 in 
the chat server memory 70. Next, in Step 111, the chat server 
48 checks Whether the ?rst subscriber on the subscriber list 
is an active account. In Step 113, When the subscriber is not 
an active account, the chat server 48 checks for the end of 
the subscriber list. In Step 117, When the end of the sub 
scriber list has been reached, the process ends. When the end 
of the subscriber list has not been reached, in Step 115, the 
chat server 48 increments a counter and next, returns to Step 
111 to check the active status of that subscriber account. 
When the subscriber account is active, in Step 112, the chat 
server 48 programs a neW inbox for the neW chat topic 
individually for each chat user 84 by sending a programming 
page to the individual address of each Wireless communi 
cation device for each user on the subscriber list. Next, in 
Step 114, the chat server 48 sends an introduction message 
to each individual address for each individual chat user of 
the subscriber list. The introduction message informs the 
user that the chat has been formed and acts as an invitation 
to the user to join the chat. Next, in Step 98, the chat 
discussion activates for the neW chat topic. 
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[0041] The process described above and depicted in FIG. 
5 offers the user tWo choices. The guaranteed delivery option 
compensates for the Wireless environment being inherently 
error prone and noisy (ie: subject to interference). The 
non-guaranteed delivery option provides a less expensive, 
more ef?cient channel utiliZation option for both the service 
provider and the user. 

[0042] FIG. 6 is a ?oWchart illustrating the further opera 
tion of the chat server 48 in accordance With the present 
invention. The operation of FIG. 6 speci?cally relates to 
public chat topics residing on the chat server 48 and avail 
able to all requesting subscribers. In Step 58, the chat server 
48 is in standby operation. In Step 116, the chat server 48 
queries Whether a request for a chat list has been received. 
When no request for a chat list has been received, the chat 
server 48 returns to the standby operation of Step 58. When 
a request for a chat list has been received, in Step 118 the 
chat server 48 sends a list of active chats to the requester. 
Next, in Step 120, the chat server 48 queries Whether a topic 
subscription request has been received from a subscriber. 
When no subscribe topic request has been received, the chat 
server 48 returns to the standby operation of Step 58. In Step 
111, When a topic subscription request has been received, the 
chat server 48 checks Whether the subscriber account is 
active. When the subscriber account is not active, the 
process ends. When the subscriber account is active, In Step 
122, the chat server 48 adds the user to the subscriber list for 
the requested topic. Next, in Step 124, the chat server 48 
determines Whether the requested topic includes a guaran 
teed delivery option. In Step 126, When no guaranteed 
delivery option is associated With the requested topic, the 
chat server 48 sends a programming message to the Wireless 
communication device of the requester to program the group 
address of the requested topic. In Step 128, When a guar 
anteed delivery option is included in the requested topic, the 
chat server 48 adds the address for the requester user to the 
list of addresses associated With the chat topic requested. In 
Step 130, after the address is added to the list of addresses, 
or after the group address is programmed When there is a 
guaranteed delivery option, the chat server 48 sends a 
programming message to program a neW inbox into the 
Wireless communication device for the requested topic. 
Next, in Step 132, the chat server 48 queries for a user 
acknowledgement receipt from the requester. When no user 
acknoWledgement has been received, the chat server 48 
continues to query for a user acknoWledgement. In Step 134, 
When the chat server 48 has received the user acknoWledge 
ment, the requesting user is activated in the requested chat 
topic. The chat server 48 then returns to the standby opera 
tion of Step 58. 

[0043] In summary, When a user desires to chat, the chat 
server provides the user a list of active chat topics and gives 
the user the option to choose Which chat to subscribe to and 
also the quality of service for that chat. In one embodiment, 
the service provider prede?nes the quality of service. 

[0044] FIG. 7 is a ?oWchart illustrating an alternative 
operation of the chat server 48 in accordance With the 
present invention. In Step 58, the chat server 48 is in standby 
operation. In Step 116, the chat server 48 queries Whether a 
request for a chat list has been received. When no request for 
a chat list has been received, the chat server 48 returns to the 
standby operation of Step 58. When a request for a chat list 
has been received, in Step 111, the chat server 48 checks 














