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REDUCING DEGRADATION OF WIRELESS SIGNALS

BACKGROUND

[0001] A Wi-Finetwork is a wireless jocal area network that enables a
computer such as a deskiop computer, a laptop, a tablef or 3 smart phone o
wirelessly communicate with other computers, peripheral devices and the
internat. To wireleasly communicate, the computer includes networking
hardware, such as a wireless fransceiver. The wireless transceiver includes s
processor, memory and an antenna that allows the computer to connect to the
Wi-Fi network, via a wireless signal, such that the computer can exchange data

with the other computers, the peripheral devices and the internet.

BRIEF DESCRIFPTION OF THE DRAWINGS

[0002] The accompanying drawings illustraie varicus examples of the
principles described herein and are a part of the specification. The examples do
not limit the scope of the claims.

[6003] Fig. 1A is a diagram of a computer for improving a siatus of a
wireless signal, according to one exampie of principles described herein.

(0004} Fig. 1B is a diagram of a system for improving a status of a
wireless signal, according o one example of principles described herein.

[00058] Fig. 2 is a diagram of a system for improving a status of a
wireless signal, according 1o one example of principles described herein.

0008} Fig. 3is an example of a message and a subseguent
message, according to one example of principles described herein.

[0007] Fig 4is an example of a message and a subsequent

message, according to one example of principles described herein.
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[00O8] Fig. 5is an example of a message and a subseguent
message, according o one example of principles described herein.

[0009] Fig. 6 is a diagram of parameters of an eDP signal, according
to one example of principies described herein.

[0010) Fig. 7Ais a diagram of an eDP signal, according to ong
example of principies described herein.

6041} Fig. 7B is a diagram of an eDP signal, according 1o one
example of principles described herein.

[6012] Fig. 8is a diagram of exiending an operational range of a
wireless signal based on modifying parameters of an eDP signal, according to
one exampie of principies described herein.

[6013] Fig 9is a flowchart of a method for improving a status of a
wireless signal, according o one example of principles described herein.

0014} Fig. 10 is a flowchart of a method for improving a status of a
wireless signal, according o one example of principles described herein.

[60158] Throughout the drawings, identical reference numbers

designate similar, but not necessarily identical, elements.

DETAILED DESCRIPTION

[00186] As noted above, to wirelessly communicate, the computer
includes networking hardware, such as a wireless transceiver. The wireless
fransceiver includes a processor, memory and an antenna that aliows the
computer to connect to the Wi-Fi network, via the wireless signal, such that the
computer can exchange data with the other computers, the peripheral devices
and the intermnet.

f0017]  Often, the wireless transceiver is located away from an access
point of the Wi-Fi network. If the wireless transceiver is located too far away
from the access point, the wireless signal may be too weak for the wireless
fransceiver to receive the wireless signal. Further, electrical componenis in a
display of a computer can interfere with the wireless signal. This limits the

range of wirsless connectivity especially when the wirsless transceiver of the
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computer is located far away from the access point and the display is generating
interference.

f0018] Consequently, the principles described herein include, for
example, a computer for improving a status of a wireless signal. The computer
includes a display, a wireless transceiver, a processor and memaory {o monitor a
status of a wireless signal of the wireless transceiver and a Basic Input Output
System (BIOS) to, and in response to the status indicating a degradation of the
wireless signal and receiving a command to improve the status of the wirgless
signal, modify a parameter of an enhanced display port {(eDP) signal of the
display o reduce interference with the wireless signal generated by the display
of the computer.

(60181 in ancother example, the principles described herein include a
system for improving a status of a wireless signal. The sysiem includes a
wireless transceiver, a processor and memory to monitor a status of a wireless
signatl of the wireless transceiver, a display o display a message associated
with the wireless signal, the message indicating the status of the wireless signal
for a computer and how to improve the status of the wireless signal and a BIOS
to, and in response o the status indicating a degradation of the wireless signal
and recelving a command o improve the status of the wireless signal, modify a
parameter of an eDP signal of the display to reduce interference with the
wireless signal generated by the display of the computer.

00281 inancther example, the principles described herein include a
method for improving a status of a wireless signal. The method includes with a
processor and memory of a computer, monitoring a status of a wireless signal of
a wireless transceiver, in response o the status indicating a degradation of the
wireless signal, displaying, via a display of the computer, a message associated
with the wireless signal, the message indicating the status of the wireless signal
for the computer and prompting a user 1o press a hotkey to improve the status
of the wireless signal and in response 1o a command issued when the hotkey is
pressed, modifying, via a BIOS, a parameter of an eDP signal of the display to
reduce interference with the wireless signal caused by the display of the

computer.
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00211  inthe present specification and in the appended claims, the
ferm “status” means an indication as to a strength of a wireless signail as
received by a wireless transceiver. The status can indicate the strength of the
wireless signal as text, colors, graphics, images, or combinations thereof.

(060221  inthe present spedcification and in the appended claims, the
term “interference” means an undesired wideband noise. The interference may
be a wideband noise that is created by an eDP signal interacting with analog
and/or digital components of a display.

[06023] Further, as used in the present specification and in the
appended claims, the term “a number of’ or similar language is meant to be
understood broadly as any positive number comprising 1 1o infinily, zero not
being a number, but the absence of a number.

[0024] in the following description, for purposes of explanation,
numerous specific details are set forth in order 1o provide a thorough
understanding of the present systems and methods. 1t will be apparent,
however, 1o one skilled in the arf that the present apparatus, systems, and
methods may be practiced without these specific details. Reference in the
specification 10 “an example” or similar language means that a particular
feature, structure, or characteristic described in connection with that example is
included as described, but may not be included in other examples.

(0025} Referring now to the figures, Fig. 1A is a diagram of a
computer for improving a status of a wireless signal, according o ong exampls
of principles described herein. As will be described below, a computer (100)
inciudes a processor (102), memory (104), a BIOS {(108), a display (108) and a
wireless transceiver {(110).

[0028] A computer (100) for improving a status of a wireless signal
includes a display (108), a wireless transceiver (110), a processor (102} and
memory {104} to monitor a status of a wireless signal of the wireless transceiver
(110}, The computer (100) includes a BIOS (106} to, in response o the status
indicating a degradation of the wireless signal and receiving a command to

improve the status of the wireless signal, modify a parameter of an eDP signal



WO 2019/005024 PCT/US2017/039638

of the display (108) to reduce interference with the wireless signal generated by
the display (108) of the computer (100).

[0027] Fig 1B is a diagram of a system forimproving a status of a
wireless signal, according (o one example of principles described herein. As will
be described below, the system (150} includes a processor (102}, memory
{104}, a BIOS (1086), a display (108) and a wireless transceiver (110).

(0328} The system (150) inciudes a wireless transceiver (110}, a
processor (102) and memory {104} to monitor a status of a wireless signal of the
wireless fransceiver (110). The system (150) includes a display (108) to display
a message associated with the wireless signal, the message indicating the
status of the wireless signal for a computer and how o improve the status of the
wireless signal. The system (150) includes a BIOS (108) to, in response o the
status indicating a degradation of the wireless signal and receiving a command
to improve the status of the wireless signal, modify a parameter of an eDP
signatl of the display (108) to reduce interference with the wireless signal
generated by the display (108) of the compuier (100).

[0029] Fig 2is a diagram of a system for improving a status of a
wireless signal, according (o one example of principles described herein. As will
be described below, the system (200} includes a processor (102}, memory
{104}, a BIOS (1086), a display (108) and a wireless transceiver (110).

0038}  As noted above, to wirelessly communicate, the computer
{100} includes networking hardware, such as a wireless transceiver (110). The
wireless transceiver (110) includes a processor, memory and an antenna that
allows the computer (100) to connect {0 the Wi-Fi network via an access point
(210} such that the computer (100) can exchange data with other computers,
peripheral devices and the internel. In some examples, the wireless transceiver
(110} is a wireless local area network (WLAN) radio module.

(6031}  The computer (100) includes a processor (102) and memaory
{104} to monitor a status (218) of a wireless signal of the wireless transceiver
(110). For example, the processor (102) and memory {(104) check information

coming from the wireless transceiver (110). This includes determining if a
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received signal strength indication (R351) value is below -85 decibel-miliwatts
(dBm) and a sensitivity of the wireless signal.

00321  inan example, the status (218) is an indication as to the
strength of a wirsless signal as received by the wireless transceiver (110). For
example, if the strength of the wireless signal as received by the wirsless
transceiver {(110) has a R551 value above -85dBm and a high sensilivity, the
status (218) indicates the strength of the wireless signal is excelient. [fthe
strength of the wireless signal as received by the wireless transceiver (110) has
a R5S1 value of -85dBm and a medium sensitivity, the staius (218) indicates the
strength of the wireless signal is good. If the strength of the wireless signal as
received by the wireless transceiver (110) has a RSS! value below -85dBm and
a low sensitivity, the status (218) indicates the strength of the wireless signal is
poor. As a result, the status (218) can be represented symbolically as excellent,
good or poor. Other examples of how the status (218} can be represented will
be described below.

[0033] The computer (100} includes a display (108). The display
(108} is an oulput device for presenting information in visual form. The display
(108} includes a number of analog and/or digital components. A eDP signal is
transmitted from the computer (100} or system side to the display (108} to
present information on the display (108). The display (108) is used to display a
message (216} associated with the wireless signal. In an exampie, the
message (216} indicates the status (218) of the wireless signal for the computer
(100). The message (216) is displayed when the staius (218) indicates the
wireless signal is degrading.

(0034} The stalus (218) can indicate the strength of the wireless signal
as text. For example, when the message (216) is displayed via the display
(108}, the status (218) can be indicated by a number of words such as the
strength of the wireless signal is poor.

[0038] The status (218) can indicate the strength of the wireless signal
as colors. For example, when a message is displayed via the display (108), the
status {(218) can be indicated by a color such as red indicating the strength of

the wireless signal is poor. The status {(218) can be indicated by a color such as
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yeliow indicating the strength of the wireless signal is low. The status (218} can
be indicated by a color such as green indicating the strength of the wireless
signal is excellent.

(00368} The stalus (218) can indicate the strength of the wireless signal
as graphics. For example, when the message (218) is displayed via the display
(108}, the status (218) can be indicated by a graphic such as a one bar
indicating the strength of the wireless signal is poor. The status (218) can be
indicated by a graphic such as two bars indicating the strength of the wireless
signal is low. The status {(218) can be indicated by a graphic such three bars
indicating the strength of the wireless signal is excellent.

(0037} The status (218) can indicate the strength of the wireless
signal as images. For example, when a message is displayed via the display
(108}, the status (218) can be indicated by an image such as a slash through a
wireless signal icon indicating the strength of the wireless signal is poor. The
status (218) can be indicated by an image such as a blinking wireless signal
icon indicating the strength of the wireless signal is low. The staius (218) can
be indicated by an image such wireless signal icon indicating the strength of the
wireless signal is excellent.

[0038] As mentioned above, the computer (100) includes the
display (108) the message (216) associated with the wireless signal. In an
example, the message (216) also displays how to improve (220} the status of
the wireless signal. In an example, the message (218) prompis a user to press
a hotkey (224) to improve the siatus (218) of the wireless signal.

[00391  inan example, the hotkey (224) is a dedicated key on a
keyboard (222) of the computer (100). In this example, hotkey X (224-2)is a
dedicated key on a keyboard (222) of the computer (100). In ancther exampls,
the hotkey is combination of a modifier key and a character key. For exampile,
modifier key X (224-1) and character key Y (224-3). Once the hotkey {(224) is
press, this sends a command to the BIOS (108). However, if the user does not
press the hotkey (224), the command is not sent to the BIOS (108). As a result,
the user decides if the they want better wireless conneactivity or not.

~



WO 2019/005024 PCT/US2017/039638

{0040] As mentioned above, the computer (100) includes the BIOS
(108). The BIOS (108) to, in response to the status (218) indicating a
degradation of the wireless signal and receiving the command to improve the
status of the wireless signal when the user presses the hotkey (224), modifies a
parameter of an eDP signal of the display (108} to reduce interference with the
wireless signal generated by the display (108} of the computer (100). For
example, one of the programs of the BIOS (108) enables access {o register
setlting of the display (108) once the hotkey (224) is pressed. As will be
descried in Fig. 8, the register setlings include parameters such as voliage
swing values and pre-emphasis values. The voltage swing is related to a peak
to peak vaiues range of 0.18 volts (V) 10 1.38 V. The pre-emphasis changes an
2DP eye height. In some sxamples, the pre-emphasis does not have absolute

values since i is relafive as defined in equation 1 below

Eye height = {one level - 30) — (zero level +30) Eg. 1

Where level one is the top peak voltage of an eDP signal, the zero level is the
bottom peak voitage of the eDF signal and 30 is on offset associated with the
top and botiom peak voltage of the eDP signal. The parameters are
predetermined and verified such that the guality of the 2DP signal is not
impacted such that the dispiay’'s performance is not significantly impacied.

[0041] in an example, the BIOS (108) modifies a voltage swing (214-
1) of the eDP signal to reduce a voliage level of the eDP signal. The voltage
swing (214-1) can be modified based on the values for voltage swing (214-1) in
register 0, 1 or 2 as described in Fig. 6.

{0042] in an example, the BIOS (106) modifies a pre-emphasis (214-
2} of the eDP signal fo reduce a voltage level of the eDP signal. The pre-
emphasis (214-2) can be modified based on the values for pre-emphasis (214-
2} inregister 0, 1 or 2 as described in Fig. 8.

{0043] inan example, the BIOS (106) modifies the parameters (214)
to filler fundamental frequencies of the eDP signal. For example, by modifying

the parameters {214), fundamental frequencies of 1 to 5 gigaheriz (Ghz) can be
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filter. Since a wireless signal operates on 2.4 and 5 Ghz, reducing these
fundamental frequencies reduces interference with the wireless signal
generated by the display (108).

(0044} in some examples, the interference generated by the display
(108} of the computer (100) is reduced up to 8 decibel (dB) based on the BIOS
(106} modifying the parameters (214) of the 2DP signal. As a resuli, the range
of wireless connectivity of the computer (100} can be increased especially when
the wireless transceiver (110} is located far away from the access point because
of the reduction of the inferference generated by the display (108).

00458 in some examples, once the parameter has been modified, the
processor (102} and memory (104) monitor the status (218) of a wireless signal
of the wireless transceiver (110}, If the status (218) has improved, a
subsequent message is displayed indicating the status (218) has improved.
However, if the status (218) has not improved, a parameter from another
register is used. The status (218} is then rechecked and modified until the
status (218) improves.

[0048] An overall example will now be described. The processor
(102} and memory (104) of the computer (100} monitor a status of a wireless
signatl of a wireless transceiver {110). In response {o the status (218} indicating
a degradation of the wireless signal, the display (108) of the compuier (100},
displays a message (216) associated with the wireless signal. In this example,
the message (216) indicales the status {(218) of the wireless signal for the
computer (100} as indicated by a red circle in the message (216). The message
(216} prompts the user to press a hotkey X {224-2) to improve the status (218)
of the wireless signal. Once hotkey X (224-2) is pressed, a command is issued.
This command instructs the BIOS (108) {o modify a parameter (214) of an eDP
signatl of the display (108) to reduce interference with the wireless signal caused
by the display (108} of the computer (100}, In this example, the BIOS modifies
the voltage swing (214-1) from the value located in register 1 o the value
located in register 0 and the pre-emphasis (214-2) remains at 1. An illustrated

of this exampile is located in Figs. 7A and 7B.
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[0047] Fig. 3is an example of a message and a subseguent
message, according o one example of principles described herein. As will be
described below, the display (308) of the computer {(100) displays a message
(316} associated with the wireless signal.

[0048] in this example, the message (316-1) indicates the status (318-
1} of the wireless signal for the computer (100) as indicated by a red circle in the
message (316-1). This indicates the strength of the wireless signal is poor. The
message (316-1) prompts the user 1o press a hotkey X (224-2) to improve the
status (218) of the wireless signal. Once hotkey X (224-2) is pressed, a
command is issued. This command instructs the BIOS (106) to modify a
parameter (214) of an eDP signal of the display (108) to reduce interference
with the wireless signal caused by the display {108} of the computer (100) as
described above. The processor (102) and memory (104) again monitor the
status of the wirsless signal of the wireless transceiver (110) once the
parameters of the eDP signal have been modified. If the parameters of the eDP
signal have been meodified such that the status of the wireless signal improves,
the display (308-2) dispiays a subsequent message {(316-2), the subsequent
message (316-2) displaying the status (318-2) of the wireless signal and
indicating the status (318-2) of the wireless signal has improved.

[0048] Fig. 4 is an example of a message and a subsequent
message, according o one example of principles described herein. As will be
described below, the display (408) of the computer (100) displays a message
(416} associated with the wireless signal.

00507  inthis example, the message (416-1) indicates the status (418-
1) of the wireless signal for the computer (100) as indicated by a yeliow circle in
the message {416-1}). This indicates the strength of the wireless signal is low.
The message (416-1) prompis the user {0 press a modifier key X (224-1) and
character key Y (224-3) (i.e. a hotkey) 1o improve the status (418) of the
wireless signal. Once modifier key X (224-1} and character key Y (224-3) are
pressed, a command is issued. This command instructs the BIOS (108) to
modify a parameter (214) of an eDP signal of the display {108) to reduce

interference with the wireless signal caused by the display (108) of the compuler

10
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{100} as described above. The processor (102) and memory {104) again
monitor the siatus of the wireless signal of the wireless transceiver (110) once
the parameters of the eDP signal have been modified. If the parameters of the
e signal have been modified such that the status of the wireless signal
improves, the display (408-2) displays a subsesguent message (416-2), the
subsequent message (416-2) displaying the staius {(418-2) of the wireless signal
and indicating the status (418-2) of the wireless signal has improved as a green
circle.

[00581] Fig. 5is an example of a message and a subsequent
message, according to one example of principles described herein. As will be
described below, the display (508) of the computer (100) displays a message
(516} associated with the wireless signal.

[00582]  in this example, the message (516-1) indicates the status (518-
1} of the wireless signal for the computer (100) as indicated by a red circle in the
message (516-1). This indicates the strength of the wireless signal is poor. The
message (516-1) prompts the user {0 press icon X on the display (108) (ie. &
hotkey) to improve the status (518) of the wireless signal. Once the icon is
pressed, a command is issued. This command instructs the BIOS (108} to
modify a parameter (214) of an eDP signal of the display {108) to reduce
interference with the wireless signal caused by the display (108} of the computer
{100} as described above. The processor (102} and memory {104) again
monitor the status of the wireless signal of the wireless transceiver (110) once
the parameters of the eDP signal have been modified. if the parameters of the
eDP signal have been modified such that the status of the wireless signal
improves, the display (508-2) displays a subsequent message (516-2), the
subsequent message (516-2) displaying the staius {(518-2) of the wireless signal
and indicating the status {(518-2) of the wirgless signal has improved as a green
circle.

[0083} Fig. 6 is a diagram of parameters of an eDP signal, according
io one exampie of principles described herein. As will be described below, a
number of regisiers (602) store values for a voltage swing (804) and a pre-

emphasis (8086).

11



WO 2019/005024 PCT/US2017/039638

[0084] As illustrated, the diagram {(600) includes a number of regisier
(602). Forexample, register 0 (802-1), register 1 (802-2), regisier 2 (602-3).

[00568] Register 0 (602-1) stores voltage swing value A (604-1Yand a
pre-emphasis value A (606-1) in memory. Voliage swing value A (804-1) and a
pre-emphasis value A (806-1) are predetermined values that reduce the voltage
level of the eDP signal, but do not degrade the performance of the display
{(108). Further, vollage swing value A (804-1) and a pre-emphasis value A {(606-
1} are different values from the other voltage swing values (604) and pre-
emphasis values (606) stored in the other registers (802).

[005668] Register 1 (602-2) stores voltage swing value B (604-2Yand a
pre-emphasis value B (606-2) in memory. Voliage swing value B (804-2) and a
pre-emphasis value B (806-2) are predetermined values that reduce the voltage
level of the eDP signal, but do not degrade the performance of the display
{(108). Further, voltage swing value B (804-2) and a pre-emphasis value B {(606-
2} are different values from the other vollage swing values (604} and pre-
emphasis values (606) stored in the other registers (602).

f0057] Register 2 (602-3) stores voltage swing value C (604-3) and a
pre-emphasis value C (806-3} in memory. Voltage swing value C (604-3) and a
pre-emphasis value C (806-3} are predetermined values that reduce the voltage
level of the eDP signal, but do not degrade the performance of the display
(108). Further, voltage swing value C (604-3) and a pre-emphasis value C
(806-3) are different values from the other voltage swing values (604) and pre-
emphasis values (606) stored in the other registers (602).

f00658] inone example, once the hotkey (224) is pressed, the BIOS
{106} modifies the parameters of the eDP signal by using these voltage swing
values (604) and pre-emphasis values (608} in the registers (6802). For
exampile, the BIOS (106) modified the eDP parameters by using voitage swing
value A (804-1) and pre-emphasis values C (606-3) in the registers 0 (602-1)
and register 2 (602-3). If swing value A (804-1) and pre-emphasis values C
(606-3) does not improve the stafus of the wireless signal, other voltage swing
values (604) and pre-emphasis values (606) in the registers can be used until

the stalus of the wireless signal is improved.
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I0088] Fig. 7Ais a diagram of an eDP signal, according to one
example of principles described herein. As will be described in Figs. 7A and 78,
parameters of the eDP signal are modified to reduce interference with the
wireless signal generated by the display (108) of the computer (100).

(00601 in this example, the diagram (700} includes an eDP signal
(740-1) of ampiitude vs time. In this example, the parameters of the eDP signal
{740-1) include a voltage swing set (o the value in register 1 and a pre-emphasis
setl {o the value inregister 1. This results in the peak to peak height (736-1) of
the eDP signal (740-1) 1o be 384.50 millivoits (mV). Further the eDP eye height
(736-1) of the eDP signal (740-1) is 158.54 mV. As will be described below in
Fig. 78, the voltage swing and a pre-emphasis are modified to reduce
interference with the wireless signal generated by the display (108} of the
computer (100).

(6061} Fig. 7B is a diagram of an eDP signal, according 1o one
example of principles described herein. As will be described below, paramesters
of the eDP signal are modified to reduce interference with the wireless signal
generated by the display (108) of the compuier {100). In this exampie, the
parameters of the eDF signal (740-2) include the voiltage swing modified o the
value in register 0 and the pre-emphasis remains at the value in register 1. This
results in the peak {0 peak height (736-2) of the 2DP signal (740-2) {0 be 288.50
iV, a reduction of 76 mV. Further the eDP eye height (¥36-2) of the eDF signai
{(740-2) is 143,17 mV, a reduction of 16.37 mV. As a result, the inlerference
generated by the display (108) of the compuier (100} is reduced by the BIOS
(108} modifying a voltage swing of the eDP signal. in this example, the BIOS
modifies the voltage swing of the eDF signal to reduce a voltage level of the
2DP signal while maintaining an eve height of the eDP signal.

[0062] Although the pre-emphasis was not modified in this example,
the interference generated by the display (108) of the computer (100) can also
be reduced by the BIOS (106) modifying a pre-emphasis of the eDP signal. in
an example, the BIOS (106} modifies the pre-emphasis of the eDP signal to
reduce a voltage level of the eDP signal while maintaining an eve height of the

e signal as described by equation 1 above.
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0063} insome examples if the eye height of the eDP signal is not
maintained, the display’s performance is impacted. This results in the reduction
of display resolution, flickering of the display and bad signal quality of the eDP
signal. In Fig. 78, the eye height of the eDP signal is maintained.

[0064] Fig 8is a diagram of extending an operational range ¢f a
wireless signal based on modifying parameters of a eDP signal, according to
one exampie of principles described herein. As will be described below,
parameters of the eDP signal are modified to increase the range of wireless
connectivity.

[00658] Asillustrated, an access point (210) is used to connect {o the
computer (100) {0 a Wi-Fi network such that the computer (100) can exchange
data with other computers, peripheral devices and the internet. in this example,
range of the wireless transceiver of the computer {(100-1) is indicated by arrow
842-1 due to the interference generated by the display (108}). As a result, the
computer (100-1) is able to connect {o the Wi-Fi network if the computer (100-1)
is located inside circle 840-2. Howaever, if the computer (100-1) is located
outside circle 840-2, the computer {(100-1) is not able to connect o the Wi-Fi
network due to the interference generated by the display (108). in this example,
the wireless signal strength at circle 840-2 is -80 dBm. The wireless signal
strength at circle 840-1 is -85.3 dBm

f0088] Once the parameters of the eDP signal are modified, the
interference generated by the display (108) is reduced such that the range of
wireless connectivity for the computer 100-2 is extended 10 the parameter of
circle 840-1.

[0067) Fig. 9is a flowchart of a method for improving a status of a
wireless signal, according o one example of principles described herein. The
method (900) may be executed by the system of Figs. 1A, 1B orFig. 2. The
method (900) includes with a processor and memory of a computer, monitoring
(801} a status of & wireless signal of a wireless transceiver, in response {o the
status indicating a degradation of the wireless signal, displaying (802}, via a
display of the compuier, a message associated with the wireless signal, the

message indicating the status of the wireless signal for the computer and
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prompting a user to press a hotkey o improve the status of the wireless signal
and in response to a command issued when the hoikey is pressed, modifying
(803}, via & BIOS, a parameter of an eDP signal of the display fo reduce
interference with the wireless signal caused by the display of the computer.

[0068] As mentioned above, the method (900) includes with a
processor and memory of a computer, monitoring (901) a status of a wireless
signat of a wireless fransceiver. In an example, the processor and meamaory
monitor the status of the wireless signal of the wireless transceiver based on
fime intervals. For example, the processor and memory monitor the status of
the wireless signal of the wireless fransceiver every 10 seconds. In another
example, the processor and memory monitor the status of the wireless signal of
the wireless fransceiver based on an event. An event includes when a user
sends data over the wireless signal.

(0068} As mentioned above, the method (900) includes in response 1o
the status indicating a degradation of the wireless signal, displaying (802}, via a
display of the computer, a message associated with the wireless signal, the
message indicaling the status of the wireless signal for the computer and
prompting a user {c press a hotkey to improve the status of the wireless signal.
In some examples, the method (800) automatically sends the command to the
BIOS based on the degradation of the wireless signal without the user pressing
the hotkey.

0078} As mentioned above, the method (800) includes in response o
a command issued when the hoikey is pressed, modifying (803), via a BIOS, a
parameter of an eDP signal of the display to reduce interference with the
wireless signal caused by the display of the computer. In some examples, one
parameter of the eDP signal is modified. In other examples, more than ons
parameter of the eDP signal is modified. In some examples, the parameter of
the eDP signal is modified based on rules. For example, a voltage swing is to
be modified and tested before a pre-emphasis is modified.

[6071] Fig. 10 is a flowchart of a method for improving a status of a
wireless signal, according to one example of principles described herein. The
method (1000} may be executed by the system of Figs. 1A, 1B orFig. 2. The

15



WO 2019/005024 PCT/US2017/039638

method (1000) includes with a processor and memory of a computer, monitoring
(1001) a status of a wireless signal of a wireless transceiver, in response to the
status indicating a degradation of the wireless signal, displaying (1002), via a
display of the computer, a message associated with the wireless signal, the
message indicating the status of the wireless signal for the computer and
prompting a user to press a hotkey to improve the status of the wireless signal,
in response to a command issued when the hotkey is pressed, modifying
(1003), via a BIOS, a parameter of an eDP signal of the display to reduce
interference with the wireless signal caused by the display of the computer and
in response to the BIOS modifying the parameter of the eDP signal to improve
the status of the wireless signal, displaying (1004}, via the display, a subseguent
message, the subseguent message displaying the status of the wireless signal
and indicating the status of the wireless signal has improved.

(0072} As mentioned above, the method (1000) includes in response
o the BIOS modifying the parameter of the eDP signal to improve the status of
the wireless signal, displaying (1004), via the display, a subsequent message,
the subsequent message displaying the stafus of the wireless signal and
indicating the status of the wireless signal has improved. in some examples,
the subseguent message is displayed for a predetermined amount of time such
as 20 seconds.

(0073} The preceding description has been presented to illustrate and
describe examples of the principles described. This description is not intended
io be exhaustive or to limit these principles to any precise form disclosed. Many

modifications and variations are possible in light of the above teaching.
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CLAIMS

WHAT 1S CLAIMED IS:

1. A computer comprising:

a display;

a wireless fransceiver;

a processor and memory o monitor a status of a wirgless
signal of the wireless fransceiver; and

a Basic Input Ouiput System (BIOS) to, in response to the
status indicating a degradation of the wireless signal and receiving
a command to improve the status of the wireless signal, modify a
parameter of an enhanced dispiay port {eDP) signal of the display
to reduce interference with the wireless signal generated by the

display of the computer.

2. The computer of claim 1, wherein the BIOS modifies a voltage
swing of the eDP signal to reduce a voltage level of the eDP

signal.

3. The computer of claim 1, wherein the BICS modifies a pre-
emphasis of the eDP signal to reduce a voliage level of the eDP

signal.

4. The computer of claim 1, wherein the BIOS modifies the

parameter to filter fundamental frequencies of the eDP signal.
5. The computer of claim 1, wherein the interference generaled by

the display of the computer is reduced up to 8 decibel {(dB) based
on the BIOS modifying the parameier of the eDP signal.
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A system comprising:

a wireless transceiver;

a processor and memory to monitor a status of a wireless
signal of the wireless transceiver,

a display to display a message associated with the wireless
signal, the message indicating the status of the wireless signal for
a computer and how {o improve the siatus of the wireless signal;
and

a Basic Input Qutput System (BIOS) to, in response o the
status indicating a degradation of the wireless signal and receiving
a command to improve the status of the wireless signal, modify a
parameter of an enhanced display port {eDP) signal of the display
to reduce interference with the wirgless signal generated by the

display of the compuler.

The system of claim 8, wherein the message prompis a user {0
press a hotkey to improve the status of the wireless signal, the

hotkey sending the command to the BIOS when pressed.

The system of claim 6, wherein the hotkey is a dedicated key on a

keyboard of the compuler.

The system of claim 8, wherein the hotkey is combination of a

modifier key and a character key.

A method comprising:

with a processor and memory of a computer, monitoring a
status of a wireless signal of a wireless transceiver;

in response to the status indicating a degradation of the
wireless signal, displaying, via a display of the computer, a
message associated with the wireless signal, the message

indicating the status of the wireless signal for the computer and
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prompting a user to press a hotkey to improve the status of the
wireless signal; and

in response 1o a command issued when the hotkey is
pressed, modifying, via a Basic input Output System (BIOS), a
parameter of an enhanced display port {eDP) signal of the display
to reduce interference with the wireless signal caused by the

display of the compuler.

The method of claim 10, wherein the interference generaied by the
display of the computer is reduced by the BIOS modifying a

voltage swing of the eDF signal.

The method of claim 11, wherein the BIOS modifies the voliage
swing of the eDP signal {o reduce a voitage level of the eDP signal

while maintaining an eye height of the eDP signal.

The method of claim 10, wherein the interference generated by the
dispiay of the computer is reduced by the BIOS modifying a pre-

emphasis of the eDP signal.

The method of ¢laim 13, wherein the BIOS meodifies the pre-
emphasis of the eDP signal to reduce a voliage level of the eDP

signal while maintaining an eye height of the eDP signal.

The method of claim 10, further comprising in response o the
BIOS modifying the parameter of the eDP signal to improve the
status of the wireless signal, displaying, via the display, a
subsequent message, the subseguent message displaying the
status of the wireless signal and indicating the status of the

wireless signal has improved.

18



WO 2019/005024 PCT/US2017/039638

1/8
100\
Processor -~ o Basic Input Output System
102 Wireless (BIOS)
T g Transceiver 108
140
i Modify a parameter of an
enhanced display port

(eDP) signal of a display to
reduce interference
generated by the display of
a computer

Memory
104

108
15@\
Basic Input Qutput System
Processor [ B (BIOS)
102 Wireless 1086
- Transceiver i p— -
Modify a parameter of an »}

110
i S— enhanced display port
(eDP) signal of a display to
reduce interference
generated by the display of
Mig}fy a computer {o improve a
— status of a wireless signal

108




WO 2019/005024 PCT/US2017/039638

2/8
200\
Computer
100
Processor Wirgless Transceiver Memory
102 110 104
Display Basic Input Out$§é System (BIOS)
108 —
Message B Modify a parameter of an enhanced
218 E display port (eDP) signal of a display to
reduce interference generated by the g
Status | display of a computer
218
Enhanced Display Port (eDP) Parameters
improve 214
Status
290 Swing Voltage Pre-Emphasis
N 214-1 234-2
Keyboard
222
Maodifier Key X Hotkey X CharacterKey Y
224-1 224-2 224~-3

i

Access Point
230




WO 2019/005024

3/8
306-\
3%"?%\@& Display
316-1 Mo Message
318-1H, o Wireless Signal
o J Strength is Low.
Press Hotkey X.

400
TN

408-1-"p

PCT/US2017/039638

350
\

308-2->

Displ
31627\ e Display

e || Subsequent Message

318-27 TN ) Wireless Signal

" Has Improved.

r.4

450\

408-277,

S

Display

416-1 N[

418-177N

Message

Wireless Signal
Strength is Low.
Press Modifier
Key X and
Character Key Y.

Displa
YT % e play
L Subsequent Message

Wireless Signal
~ Has Improved.

5@0-\

508-1"x
e Display
51@?\,” Message
518-17""l 77 Wireless Signal
X/ Strength is Low.
Press lcon X,

55@'\

508-2- >

—4 ... Display
516-2
e Subsegquent Message

4 Has Improved.




WO 2019/005024

PCT/US2017/039638

4/8
800 \
. Voltage Swing Pre-Emphasis
Regéztf(s) Value(s) Value(s)
T 804 £06
Register 0 Voltage SXmg Value Pre~Empiffsss Value
8he-l 604-1 606-~1
Register 1 Voltage ngg Value Pre~Emph§sss Value
ehe2 604-2 606-2
Register 2 Voltage ngg Value Pre—EmphC sis Value
602-3
604-3 806-3




WO 2019/005024 PCT/US2017/039638

5/8

700"‘N 740-1 ~

750
TN




WO 2019/005024 PCT/US2017/039638

6/8




WO 2019/005024

800 \

7/8

PCT/US2017/039638

With a processor
and memory of a
computer, monitor
astatus of a
wireless signal of a
wireless
fransceiver

901

'

in response {o the
status indicating a
degradation of the
wireless signal,
display, via a
display of the
computer, a
message
associated with the
wireless signal, the
message indicating
the status of the
wireless signal for
the computer and
prompling a user o
press a hotkey 1o
improve the status
of the wireless
signal

902

in response to a
command issued
when the hotkey is
pressed, modify,
via a BIOS, a
parameter of an
eDP signal of the
display to reduce
interference with
the wireless signal
caused by the
display of the
computer

203




WO 2019/005024

1000 \

8/8

PCT/US2017/039638

Y

With a processor
and memory of a
computer, monitor
a status of a
wireless signal of a
wireless
transceiver

1001

in response to a
command issued
when the hotkey is
pressed, modify,
via a BIOS, a
parameter of an
eDP signal of the
display o reduce
interference with
the wireless signal
caused by the
display of the
computer

1003

i

in response o the
status indicating a
degradation of the
wireless signal,
display, via a
display of the
computer, a
message
associated with the
wireless signal, the
message indicating
the status of the
wireless signal for
the computer and
prompting a user o
press a hotkey fo
improve the status
of the wireless
signal

1002

in response o the
BIOS modifying the
parameter of the
eDP signal to
improve the status
of the wireless
signal, display, via
the display, a
subsequent
message, the
subsequent
message displaying
the status of the
wireless signal and
indicating the status
of the wireless
signal has
improved

1004




INTERNATIONAL SEARCH REPORT

International application No.

PCT/US 2017/039638

A CLASSIFICATION OF SUBJECT MATTER

GO6F 3/048 (2013.01)
HO4W 24/02 (2009.01)
HO4L 29/08 (2009.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6F 3/00-3/048, HO4W 24/00-24/02, HO4L 29/00-29/08

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatSearch (RUPTO internal), USPTO, PAJ, K-PION, Esp@cenet, Information Retrieval System of FIPS

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2016/0295427 A1 (APPLE INC.) 06.10.2016, claims 1, 6, fig. 1-4, 8, paragraphs 1-15
[0004], [0006], [0019], [0024], [0026], [0028]-[0030], [0035], [0036], [0038],
[0040], [0041]
Y WO 2015/073024 A1 (INTEL CORPORATION) 21.05.2015, p. 4, lines 5-32, 1-15
p-5, lines 10-17, line 31-p.6, line 7, fig.5
Y US 2016/0266768 Al (XIAOMI INC.) 15.09.2016, claims 1-3, [0038], [0045]- 7, 10-15
[0047]
A WO 2012/088460 A2 (INTEL CORPORATION) 28.06.2012 1-15
D Further documents are listed in the continuation of Box C. D See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date or priority

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E”  earlier document but published on or after the international filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other

special reason (as specified)

“Q” document referring to an oral disclosure, use, exhibition or other
means
“P”  document published prior to the international filing date but later than

the priority date claimed

date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

23 April 2018 (23.04.2018)

Date of mailing of the international search report

26 April 2018 (26.04.2018)

Name and mailing address of the [SA/RU:

Federal Institute of Industrial Property,
Berezhkovskaya nab., 30-1, Moscow, G-59,

GSP-3, Russia, 125993

Facsimile No: (8-495) 531-63-18, (8-499) 243-33-37

Authorized officer
L. Ptentsova

Telephone No. (499) 240-25-91

Form PCT/ISA/210 (second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - wo-search-report

