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(57) ABSTRACT 
An electronic communication device includes a buffer and a 
controller. The buffer stores characters as they are being 
input by a user. The controller transmits the stored characters 
over a network when the number of characters stored 
exceeds a threshold. The controller also dynamically adjusts 
the threshold time period. 
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PSEUDO-INTERACTIVE INPUT 
PROCESSING IN WIRELESS 

ENVIRONMENTS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is a continuation of U.S. patent 
application Ser. No. 13/555,582 filed Jul. 23, 2012 by Ian M. 
Robertson, et al. entitled, “Pseudo-Interactive Input Process 
ing in Wireless Environments’ (Attorney Docket No. 
10577-US-DIV2 4214-62804), which is a division of U.S. 
Pat. No. 8,250,233 issued on Aug. 21, 2012 entitled, 
“Pseudo-Interactive Input Processing in Wireless Environ 
ments', which is a continuation of U.S. Pat. No. 7,899,926 
issued on Mar. 1, 2011 entitled, “Pseudo-Interactive Input 
Processing in Wireless Environments', which is a continu 
ation of U.S. Pat. No. 7,319,860 issued on Jan. 15, 2008 
entitled, “Pseudo-Interactive Input Processing in Wireless 
Environments”, all of which are incorporated by reference 
herein as if reproduced in their entirety. 

TECHNICAL FIELD 

0002. This relates to wireless communications, and more 
particularly to input processing in the wireless environment. 

BACKGROUND 

0003 Wireless communications systems generally 
involve a plurality of mobile units that send data to and 
receive data from stationary base stations. Such communi 
cations are typically packet based, with each sent packet 
containing payload data, error detection and correction data, 
and overhead data Such as information identifying the packet 
Source and destination. In bi-directional packet based com 
munications systems, the device receiving a sent packet will 
often respond by transmitting an acknowledgment so that 
the sending device can confirm transmission. 
0004 Wireless e-mail and text messaging are growing in 
popularity. E-mail tends not to be very interactive in that an 
entire message, often several sentences long, is transmitted 
in one transmission to a destination where it waits to be 
retrieved by the recipient. Text messaging systems tend to be 
more interactive, with typically short messages being 
exchanged between two or more devices in close to real 
time. In some text messaging systems, input text is buffered 
and then sent as soon as a carriage return or other designated 
Submit key is pressed. Some messaging systems are fully 
interactive in that each character is transmitted as soon as it 
is entered (for example a telnet session). Both buffered line 
and fully interactive systems can have shortcomings in high 
latency environments. In buffered line systems, the trans 
mitted block size tends to be large, resulting in delays while 
the mobile transmitting unit waits for the transmission to be 
received, processed and acknowledged by the base station. 
Fully interactive character-by-character transmission sys 
tems use Smaller transmission packets, but each packet 
includes overhead and requires a transmitted acknowledge 
ment from the base station for each character, which can be 
resource inefficient and also result in perceived delays at the 
mobile unit. 

0005 Accordingly, an input processing and transmission 
system that can provide improved performance in a high 
latency wireless channel is desired. 

Dec. 15, 2016 

SUMMARY 

0006. According to one aspect of the invention, there is 
provided an electronic communications device including a 
user input device for inputting characters; and buffering and 
communications systems for storing in a buffer characters 
input by the user input device, and transmitting the content 
of the buffer over a communications link when there is a 
pause in input by the user input device for a predetermined 
time duration. Preferably, the content of the buffer is also 
transmitted over the communications link when the amount 
of stored characters in the buffer reaches a predetermined 
size and the content of the buffer is also transmitted over the 
communications link when a predetermined input is made 
by the user input device 
0007 According to another aspect of the invention, there 

is provided a method for transmitting information over a 
communications link from a communications device having 
a user input device, comprising (a) storing characters input 
by the user input device in a buffer; (b) determining if a 
threshold time has passed since a last character was input by 
the user input device and if so: (i) transmitting the stored 
characters over the communications link and (ii) clearing the 
buffer. 

0008. Other aspects and features of the present invention 
will become apparent to those ordinarily skilled in the art 
upon review of the following description of specific embodi 
ments of the invention in conjunction with the accompany 
ing Figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 FIG. 1 is a block diagram showing a communica 
tions system including a mobile communications device to 
which the present invention may be applied. 
0010 FIG. 2 is a general block diagram of the major 
Software Subsystems implemented on a microprocessor of 
the mobile communication device of FIG. 1. 

0011 FIG. 3 is a flow chart showing text processing by 
the mobile communications device according to embodi 
ments of the present invention. 
0012 FIG. 4 shows a further text processing step accord 
ing to a further embodiment of the invention. 

DETAILED DESCRIPTION 

0013 Referring to the drawings, FIG. 1 is a block dia 
gram of an exemplary communications system including a 
mobile communications device 10 to which the present 
invention may be applied. The mobile communications 
device 10 communicates via a wireless link 50, a wireless 
gateway 54 and a network 56 with a further computer device 
58. The wireless link 50 may be a high latency link, and may 
include a cellular network, an RF wireless network, a 
satellite network, or other type of network. The wireless 
gateway 54 is connected to the network 56 to communicate 
through one or more antennas 52 with a plurality of mobile 
devices, including mobile communications device 10. The 
network 56 provides a communications link between the 
computer device 58 and the wireless gateway 54 and may 
include, among other things, wired or wireless links, the 
Internet, one or more intranets, routers, servers, firewalls and 
various combinations of the forgoing. Computer device 58 
may be, among other things, a conventional desktop per 



US 2016/0366570 A1 

Sonal computer or laptop or could be a mobile computing 
device Substantially identical to mobile communications 
device 10. 
0014. The mobile communication device 10 is a two-way 
communication device having at least data communication 
capabilities and incorporates a communication Subsystem 11 
for communicating via wireless link 50. The communication 
Subsystem includes a receiver 12, a transmitter 14, and 
associated components such as one or more antenna ele 
ments 16 and 18, local oscillators (LOs) 13, and a processing 
module such as a digital signal processor (DSP) 20. As will 
be apparent to those skilled in the field of communications, 
the particular design of the communication Subsystem 11 
will be dependent upon the communication network in 
which the device is intended to operate. 
0015 Signals received by the antenna 16 through wire 
less link 50 are input to the receiver 12, which may perform 
Such common receiver functions as signal amplification, 
frequency down conversion, filtering, channel selection, and 
analog to digital conversion. Demodulation and decoding of 
received signals is performed in a DSP 20. In a similar 
manner, signals to be transmitted are processed, including 
modulation and encoding for example, by the DSP 20 and 
input to the transmitter 14 for digital to analog conversion, 
frequency up conversion, filtering, amplification and trans 
mission over the wireless link 50 via the antenna 18. The 
DSP 20 not only processes communication signals, but also 
provides for receiver and transmitter control. For example, 
the gains applied to communication signals in the receiver 
12 and transmitter 14 may be adaptively controlled through 
automatic gain control algorithms implemented in the DSP 
20. 
0016. The device 10 preferably includes a microproces 
sor 38 that controls the overall operation of the device. 
Communication functions, including at least data commu 
nications, are performed through the communication Sub 
system 11. The microprocessor 38 also interacts with further 
device Subsystems such as a display 22, flash memory 24, 
random access memory (RAM) 26, keyboard 32, speaker 
34, and possibly a microphone 36. 
0017 Operating system software used by the micropro 
cessor 38 is preferably stored in a persistent store such as 
flash memory 24, which may instead be a read only memory 
(ROM) or similar storage element. Those skilled in the art 
will appreciate that the operating system, specific device 
applications, or parts thereof, may be temporarily loaded 
into a volatile store such as RAM 26. It is contemplated that 
received communication signals may also be stored to RAM 
26. 
0018. The microprocessor 38, in addition to its operating 
system functions, preferably enables execution of software 
applications on the device. A predetermined set of applica 
tions which control basic device operations, including at 
least data communication applications for example, will 
normally be installed on the device 10 during manufacture. 
Further applications may also be loaded onto the device 10 
and installed by a user in the RAM 26 or preferably a 
non-volatile store (not shown) for execution by the micro 
processor 38. 
0019. In a data communication mode, a received signal 
Such as a text message or web page download will be 
processed by the communication Subsystem 11 and input to 
the microprocessor 38, which may further process the 
received signal for output to the display 22. A user of device 
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10 may also compose data items such as email and text 
messages for example, using the keyboard 32. Such com 
posed items may then be transmitted over a communication 
network through the communication Subsystem 11. 
0020 FIG. 4 shows some of the systems implemented by 
Software running on microprocessor 38, including the oper 
ating system 60 and various specialized applications includ 
ing a communications application 62 and an input buffer 
application 64. The operating system 60 coordinates opera 
tion of the specialized applications and communications 
with the various I/O systems such as the keyboard 32 and 
display 22. In one embodiment, the operating system 60 
passes information received from the keyboard 32 to the 
input buffer application 64 and receives information from 
the input buffer application 64 for the communications 
application 62. Communications application 62 may be a 
conventional application that acts as an interface between 
the microprocessor 38 and the communications Subsystem 
11. 

0021. The present invention relates primarily to a data 
communication mode of the device 10, and in particular to 
a text messaging mode of the device, and in this regard FIG. 
3 shows a block diagram of pseudo-interactive input pro 
cessing performed by the device 10 according to embodi 
ments of the invention. In the illustrated embodiment, the 
user of device 10 uses keyboard 32 to enter a message that 
includes a plurality of characters, and the message is trans 
mitted over communications link 50 and ultimately to a 
receiving computer device 58. The keyboard 32 may be a 
conventional alphanumeric keyboard, for example a 
QWERTY keyboard made up of a plurality of depressible 
keys or pads each associated with one or more alphanumeric 
characters. Although the present description refers to a 
keyboard as the preferred input device, other types of 
character or symbol input devices could be used in place of 
or in addition to a keyboard for user input of characters to 
the device 10, for example a stylus activated on-screen 
virtual keyboard. 
0022. According to one embodiment of the invention, the 
input buffer application 64 is configured to store characters 
input by a user into a input buffer 66 (FIG. 2) until either user 
input pauses for a threshold time or a threshold number of 
characters have been stored, after which the contents of the 
input buffer 66 are passed to the communications application 
62 and sent over the wireless link 50. When entering a 
text-messaging mode, the input buffer application 64 per 
forms an initialization step causing the input buffer 66 and 
an input pause timer to be respectively cleared and set to 
Zero (step 300-1, FIG. 3). The input buffer application 64 
then checks to see if a symbol or character has been inputted 
through keyboard 32 (step 300-2). 
0023. If a keyboard input is detected, the input character 

is added to the input buffer 66 and the input pause timer is 
reset (step 300-4). Using techniques well known in the art, 
the input character will also be added to a display buffer and 
displayed on the display Screen 22, providing the user of the 
device 10 with visual feedback as to what characters have 
been input. After adding the character to the input buffer and 
resetting the timer, the input buffer application checks to see 
if the buffer length has reached a predetermined threshold, 
for example 150 characters (step 300-5). If the threshold 
buffer length has not been reached, the input buffer appli 
cation 64 returns to step 300-2 to check for the next inputted 
character. 
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0024. If in step 300-2 a determination is made that a user 
input has not occurred, a check is performed to see if any 
characters are currently stored in the input buffer 66 (step 
300-2), and if the input buffer is empty the buffer application 
32 immediately returns to step 300-2 to check again for input 
of a character. In the event that the input buffer 66 is not 
empty in step 300-2, the input pause timer is incremented 
(step 300-3). Whenever the input pause timer is incre 
mented, the input buffer application 64 checks to determine 
if the input pause timer has reached or exceeded a prede 
termined threshold pause time, for example, one second (as 
measured since the time that the last character was added to 
the input buffer 66) (step 300-6). If in step 300-6 the input 
pause timer has not reached the threshold pause time, then 
the input buffer application 64 returns to step 300-2 to check 
for input of another character. 
0025 If either the input buffer length threshold is reached 
(step 300-5) or the input pause time threshold reached (step 
330-6), then the input buffer application 64 causes the 
contents of the input buffer 66 to be passed on to the 
communications application 62 (step 300-7), which pack 
ages the character(s) that were contained in the input buffer 
as required for sending out by the communications Subsys 
tem 11 over the communications link 50. The input buffer 
application 64 then clears the content of the input buffer 66 
and resets the input pause timer (step 300-8) and returns to 
step 300-2 to check for the next inputted character. 
0026. In some embodiments, different events in addition 
to reaching a threshold buffer length or threshold input pause 
time could be used to trigger sending of the input buffer 66. 
By way of example, the device 10 may be configured to 
permit the user to force sending of the input buffer, and in 
this regard FIG. 4 shows an additional process step 300-9 
that could be inserted between steps 300-2 and 300-4. In step 
300-9, once an input is entered, the input buffer application 
64 checks to see if the input corresponds to a predetermined 
Submit input (Such as a carriage return or an 'alt key-space 
key” combination for example). If so, the input buffer 
application immediately proceeds to step 300-7 to send the 
buffer contents, and if not, continues to step 300-4. 
0027. It will thus be appreciated that the message to be 
transmitted from device 10 is broken up and transmitted as 
discrete characters or strings of characters. The micropro 
cessor is configured to transmit the contents of the input 
buffer whena) a predetermined duration of time has passed 
since the last user input was entered into the buffer 66, or b) 
the number of characters stored in the buffer 66 reaches a 
predetermined size; or c) in the embodiment of FIG. 4, the 
user triggers a transmission by pressing a predetermined 
submit key or key combination. Once the content of the 
input buffer is transmitted, the buffer is cleared, the timer 
reset and the process starts again. In the event that the user 
inputs data without pausing, the message will be sent as 
groups of characters that are no larger than the buffer 
threshold, and in the case of slow input entry with pauses 
between character inputs, the message will be sent as even 
Smaller groups of characters or as individual characters. 
0028. The present invention allows the device 10 to take 
advantage of pauses that occur during keystroke entry and 
transmit data when Such pauses occur, which can help to 
alleviate perceived slow downs in device operation that can 
occur when data is transmitted character by character or in 
large blocks in a high latency channel. Input characters will 
typically be transmitted in groups, and so the transmission 
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overhead associated with each character is reduced when 
compared to fully interactive systems in which characters 
are transmitted one at a time. On the other hand, the use of 
an input pause time threshold for triggering transmission 
permits relatively small blocks of data to be transmitted 
when pauses in user input occur. The additional use of a 
threshold buffer size as a further transmission trigger 
ensured that transmitted block size always stays within a 
predetermined level. Thus, the present invention offers a 
Solution that may be advantageous for use in high latency 
channels. The process carried out by the input buffer appli 
cation 64 should generally be imperceptible to the user 
entering the text message. Although described in the context 
of a wireless device, the present invention could also be used 
in conjunction with a wired communications link. The 
present invention could be used with either fixed packet or 
variable packet size transmission protocols. In fixed packet 
systems, the buffer threshold may be set to the packet 
payload size. 
0029. The buffer length and input pause time thresholds 
may be permanently set values or may, in some embodi 
ments, be user adjustable such that the thresholds can be 
configured according to a specific user's preferences. A 
pause time threshold of approximately one second may be 
appropriate in some GPRS networks, with other pause times 
being more effective in other networks. In some embodi 
ments, the device 10 could be configured to dynamically 
adjust the input buffer threshold length and the input pause 
time threshold in order to maximize performance based on, 
among other things, a) the packet size and packet overhead 
of the communications network in which the device is used; 
b) the latency and bandwidth of the network; c) the user's 
typing speed; and/or d) the processing resources available on 
the device. 
0030. In some applications, the microprocessor could be 
configured to disregard buffer length when determining if 
the input buffer content should be transmitted. In such a 
system, the input buffer content would be transmitted when 
a user input pause of a predetermined duration had occurred, 
or if the user pressed a designated Submit key or key 
combination. 

0031. The above-described embodiments of the present 
invention are intended to be examples only. Alterations, 
modifications and variations may be effected to the particu 
lar embodiments by those skilled in the art without departing 
from the scope of the invention, which is defined by the 
claims appended hereto. 

1. A wireless communication device comprising: 
a user input device; 
a buffer configured to store characters of an electronic 

message as the characters are being input via the input 
device; and 

a controller configured to: 
wirelessly transmit the stored characters over a wireless 

network, prior to completion of input of the elec 
tronic message, in response to a pause in the input of 
characters exceeding a dynamically adjustable 
threshold time period; and 

wirelessly transmit the stored characters over the wire 
less network, prior to completion of input of the 
electronic message, in response to a quantity of the 
input of characters exceeding a dynamically adiust 
able threshold quantity. 
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2. The wireless communication device of claim 1 wherein 
the controller is configured to dynamically adjust at least one 
of the dynamically adjustable threshold time period and the 
dynamically adiustable threshold quantity based on at least 
one of a transmission packet size and a transmission packet 
overhead. 

3. The wireless communication device of claim 1 wherein 
the controller is configured to dynamically adjust at least one 
of the dynamically adjustable threshold time period and the 
dynamically adjustable threshold quantity based on at least 
one of a latency and a bandwidth of the network. 

4. The wireless communication device of claim 1 wherein 
the controller is configured to dynamically adjust at least one 
of the dynamically adjustable threshold time period and the 
dynamically adjustable threshold quantity based on process 
ing resources available on the device. 

5. The wireless communication device of claim 1 wherein 
the electronic message is an email message. 

6. The wireless communication device of claim 1 wherein 
the electronic message is a text message. 

7. The wireless communication device of claim 1 wherein 
the user input device is a keyboard. 

8. The wireless communication device of claim 1 wherein 
the controller is further configured to wirelessly transmit the 
stored characters, over the wireless network, prior to 
completion of input of the electronic message, in response to 
receipt of a predetermined submit input from the user input 
device. 

9. A method performed by a wireless communication 
device, the method comprising: 

storing characters of an electronic message as the char 
acters are being input into a user input device of the 
wireless communication device; 

wirelessly transmitting the stored characters over a wire 
less network, before the electronic message has been 
completely input, in response to a pause in the input of 
characters exceeding a threshold time; 

wirelessly transmitting the stored characters over the 
wireless network, before the electronic message has 
been completely input, in response to a quantity of the 
input of characters exceeding a dynamically adjustable 
threshold quantity; and 

dynamically adjusting the threshold time and the thresh 
old quantity. 

10. The method of claim 9 wherein the dynamically 
adjusting includes dynamically adjusting the threshold time 
and the threshold quantity based on packet size and packet 
overhead of the network. 
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11. The method of claim 9 wherein the dynamically 
adjusting includes dynamically adjusting the threshold time 
and the threshold quantity based on latency and bandwidth 
of the network. 

12. The method of claim 9 wherein the dynamically 
adjusting includes dynamically adjusting the threshold time 
and the threshold quantity based on processing resources 
available on the device. 

13. The method of claim 9 wherein the electronic message 
is an email message. 

14. The method of claim 9 wherein the electronic message 
is a text message. 

15. A method performed by a wireless communication 
device, the method comprising: 

storing characters of an email message as the characters 
are being input into a user input device of the wireless 
communication device; and 

wirelessly transmitting the stored characters over a wire 
less network, before the email message has been com 
pletely input, in response to a pause in the input of 
characters exceeding a threshold time; and 

wirelessly transmitting the stored characters over the 
wireless network, before the email message has been 
completely input, in response to a quantity of the input 
of characters exceeding a dynamically adjustable 
threshold quantity. 

16. The method of claim 15 wherein the user input device 
is a keyboard. 

17. The method of claim 15 further comprising dynami 
cally adjusting the threshold time and the threshold quantity. 

18. The wireless communication device of claim 1, 
wherein the controller, after wirelessly transmitting the 
stored characters, clears the stored characters from the buffer 
and checks for a next inputted character of the electronic 
message. 

19. The method of claim 9, further comprising: 
clearing, after transmitting the stored characters, the 

stored characters from a buffer in which the stored 
characters were stored; and 

checking for a next input character of a remainder of the 
electronic message. 

20. The method of claim 15, wherein after wirelessly 
transmitting the stored characters over the wireless network, 
the method further comprises: 

clearing the stored characters from a buffer configured to 
store the stored characters; and 

checking for a next inputted character of a remainder of 
the email message. 

k k k k k 


