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(57) ABSTRACT

A communication device is provided. The communication
device includes a measurement device and a controller. The
measurement device is configured to measure operation
parameters and noise parameters corresponding to Wi-Fi
channels used by the communication device. In response to
the controller determining that a wireless transmitter/re-
ceiver unit (WTRU) is to connect to the communication
device, the controller calculates a signal-to-noise ratio and a
user ratio corresponding to each Wi-Fi channel according to
the operation parameters and noise parameters, and calcu-
lates a congestion traffic value corresponding to each Wi-Fi
channel according to the signal-to-noise ratio and the user
ratio of each Wi-Fi channel The controller selects a first
Wi-Fi channel having the smallest congestion traffic value
from among the plurality of Wi-Fi channels to communicate
with the WITRU.
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WIRELESS FIDELITY (WI-FI) AUTO
CHANNEL SELECTION METHOD AND
COMMUNICATION DEVICE USING THE
SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This Application claims priority of Taiwan Patent
Application No. 108132509 Sep. 10, 2019, the entirety of
which is incorporated by reference herein.

BACKGROUND OF THE DISCLOSURE

Field of the Disclosure

[0002] The present disclosure relates to a communication
device, and, in particular, to a wireless fidelity (Wi-Fi) auto
channel-selection method and a communication device
using the same.

Description of the Related Art

[0003] With rapid development of the internet, masses of
people are relying more heavily on Wi-Fi access points as
the Internet develops rapidly. Therefore, Wi-Fi sharers or
access points have become indispensable communication
devices in various places. However, conventional Wi-Fi
channel automatic selection methods do not take the differ-
ent types of noise intensity into consideration, so the noise
may affect the transmission speed of Wi-Fi signals, thereby
causing a poor user experience.

[0004] Accordingly, there is demand for a Wi-Fi channel
auto channel-selection method and a communication device
using the same to solve the aforementioned problem.

BRIEF SUMMARY OF THE DISCLOSURE

[0005] In an exemplary embodiment, a communication
device is provided. The communication device includes a
measurement device and a controller. The measurement
device is configured to measure a plurality of operation
parameters and a plurality of noise parameters correspond-
ing to a plurality of wireless fidelity (Wi-Fi) channels used
by the communication device. In response to the controller
determining that a wireless transmitter/receiver unit
(WTRU) is to connect to the communication device, the
controller calculates a signal-to-noise ratio and a user ratio
of' each Wi-Fi channel according to the operation parameters
and noise parameters, and calculates a congestion traffic
value for each Wi-Fi channel according to the signal-to-
noise ratio and the user ratio of each Wi-Fi channel The
controller selects a first Wi-Fi channel having the smallest
congestion traffic value from among the plurality of Wi-Fi
channels to communicate with the WTRU.

[0006] In some embodiments, the controller calculates a
reception power of a receiver of the communication device
in each Wi-Fi channel according to a transmission power of
a transmitter of the communication device, a first antenna
gain of the transmitter, a second antenna gain of the receiver,
and a distance between the communication device and an
antenna of the WIRU.

[0007] In some embodiments, the controller calculates a
noise floor value of each Wi-Fi channel according to a first
signal power of an output terminal of a power amplifier of
the communication device, a second signal power of an
input terminal of the power amplifier, a first noise power of
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the output terminal of the power amplifier, a second noise
power of the input terminal of the power amplifier, and a
bandwidth of each Wi-Fi channel

[0008] In some embodiments, the controller divides the
reception power by the noise floor value corresponding to
each Wi-Fi channel to obtain the signal-to-noise ratio cor-
responding to each Wi-Fi channel The controller divides a
current number of users of each Wi-Fi channel by a prede-
termined number of users to obtain the user ratio of each
Wi-Fi channel The controller divides the user ratio by the
signal-to-noise ratio corresponding to each Wi-Fi channel to
obtain the congestion traffic value of each Wi-Fi channel

[0009] In some embodiments, the controller repeatedly
calculates the signal-to-noise ratio of the selected first Wi-Fi
channel, and the signal-to-noise ratio comprises a first level,
a second level, and a third level. The controller classifies the
signal-to-noise ratio into the first level, the second level, or
the third level according to a predetermined maximum
signal-to-noise ratio and a predetermined worst signal-to-
noise ratio of the first Wi-Fi channel, wherein the third level
is higher than the second level, and the second level is higher
than the first level.

[0010] In the embodiment, in response to the signal-to-
noise ratio corresponding to the first Wi-Fi channel being at
the first level, the controller recalculates the congestion
traffic value corresponding to each Wi-Fi channel

[0011] In the embodiment, in response to the congestion
traffic value corresponding to at least one of the Wi-Fi
channels being smaller than the congestion value corre-
sponding to the selected first Wi-Fi channel, the controller
transmits a notification signal to the WTRU to notify the
user to confirm whether to switch to a second Wi-Fi channel
having a smaller congestion traffic value, wherein the second
Wi-Fi channel is different from the first Wi-Fi channel

[0012] In the embodiment, in response to the user con-
firming to switch to the second Wi-Fi channel having the
lower congestion traffic value, the controller calculates and
selects the second Wi-Fi channel having the smallest con-
gestion traffic value to reconnect to the WITRU.

[0013] In the embodiment, in response to the user con-
firming not to switch to the second Wi-Fi channel having the
smaller congestion traffic value, the controller determines
whether the signal-to-noise ratio corresponding to the
selected first Wi-Fi channel is at the first level after a
predetermined time; and in response to the signal-to-noise
ratio corresponding to the selected first Wi-Fi channel being
at the first level, the controller recalculates the congestion
traffic value corresponding to each Wi-Fi channel

[0014] In another exemplary embodiment, a wireless
fidelity (Wi-Fi) channel auto-selection method for use in a
communication device is provided. The communication
device includes a measurement device configured to mea-
sure a plurality of operating parameters and noise param-
eters corresponding to a plurality of Wi-Fi channels used by
the communication device. The method includes the follow-
ing steps: in response to determining that a wireless trans-
mitter/receiver unit (WTRU) is to connect to the communi-
cation device, calculating a signal-to-noise ratio and a user
ratio of each Wi-Fi channel according to the operation
parameters and noise parameters, and calculating a conges-
tion traffic value for each Wi-Fi channel according to the
signal-to-noise ratio and the user ratio of each Wi-Fi chan-
nel; and selecting a first Wi-Fi channel having the smallest
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congestion traffic value from among the plurality of Wi-Fi
channels to communicate with the WTRU.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The present disclosure can be more fully under-
stood by reading the subsequent detailed description and
examples with references made to the accompanying draw-
ings, wherein:

[0016] FIG. 1 is a diagram of a wireless communication
system in accordance with an embodiment of the disclosure;
[0017] FIG. 2 is a diagram of Wi-Fi channels in the 2.4
GHz band in accordance with an embodiment of the disclo-
sure; and

[0018] FIG. 3 is a flow chart of a Wi-Fi channel auto-
selection method in accordance with an embodiment of the
disclosure.

DETAILED DESCRIPTION OF THE
DISCLOSURE

[0019] The following description is made for the purpose
of illustrating the general principles of the disclosure and
should not be taken in a limiting sense. The scope of the
disclosure is best determined by reference to the appended
claims.

[0020] Use of ordinal terms such as “first”, “second”,
“third”, etc., in the claims to modify a claim element does
not by itself connote any priority, precedence, or order of
one claim element over another or the temporal order in
which acts of a method are performed, but are used merely
as labels to distinguish one claim element having a certain
name from another element having the same name (but for
use of the ordinal term) to distinguish the claim elements.
[0021] FIG. 1 is a diagram of a wireless communication
system in accordance with an embodiment of the disclosure.
The wireless communication system 10 may include a
communication device 100 and a plurality of wireless trans-
mitting/receiving units (WTRUs) 20-a to 20-n. The com-
munication device 100, for example, may be a wireless
sharer, a wireless access point, or a base station, etc., but the
disclosure is not limited thereto. The terms “base station”
and “access point” used in the disclosure can be an evolved
node B, an advanced base station (ABS), a base transceiver
system (BTS), a home base station, a repeater station, a
diffuser, a repeater device, an intermediate node, an inter-
mediate object and/or satellite-based communication base
station, a remote radio head (RRH), and the like, but the
disclosure is not limited thereto.

[0022] The WTRUs 20-a to 20-n, for example, may be
user equipment (UE), advance mobile stations (AMS), serv-
ers, user terminals, desktop computers, laptops, network
computers, workstations, personal digital assistants (PDA),
tablet PCs, scanners, smartphones, pagers, cameras, televi-
sions, handheld video game devices, music devices, wireless
sensors, smart telephones, and the like. In some applications
the user equipment may be a stationary computer device that
operates in a bus, train, airplane, boar, car, or other similar
mobile environment, but the disclosure is not limited
thereto.

[0023] As depicted in FIG. 1, the communication device
100 may include a transceiver 110, a controller 120, a
channel selector 130, a measurement device 135, a power
amplifier 140, a timer 150, a non-volatile memory 160, and
an antenna 170. The transceiver 110, controller 120, channel

Mar. 11, 2021

selector 130, measurement device 135, power amplifier 140,
timer 150, non-volatile memory 160, and antenna 170 are
electrically connected to each other via a bus 105. The
communication device 100, for example, may support wire-
less communication standards such as IEEE 802.11 a/b/g/n
or above.

[0024] The controller 120 may be configured to control
operations of each element in the communication device
100, wherein the controller 120, for example, may be
implemented by a general-purpose processor, a digital signal
processor (DSP), or a field programmable gate array
(FPGA), but the disclosure is not limited thereto. The
controller 120 of the communication device 100 may emit
wireless signals 30-a to 30-z to transmit data to the WTRUs
20-a to 20-n or receive wireless 30-a to 30-n from the
WTRUSs 20-a to 20-7 via the antenna through the transceiver
110. For example, the transceiver 110, for example, may
perform low noise amplification, impedance matching, fre-
quency mixing, frequency up conversion or down conver-
sion, filtering, and the like. The transceiver 110 may include
a mixer, an oscillator, an analog-to-digital converter (ADC),
a digital-to-analog converter (DAC), filters, etc.

[0025] The channel selector 130 is configured to automati-
cally select the best Wi-Fi channel according to a plurality
of parameters, and communicate with each of the WTRUs
20-a to 20-z using the selected best Wi-Fi channel For
example, the channel selector 130 can be implemented by a
processor, an application-specific integrated circuit (ASIC),
or a field-programmable gate array (FPGA), but the disclo-
sure is not limited thereto. In some embodiments, the
channel selector 130 can be integrated into the controller
120.

[0026] The measurement device 135, for example, may
measure various operation parameters required by the com-
munication device 100, such as the reception power Pr of the
receiver, emitting power Pt of the transmitter, antenna gain
Gt of the transmitter, antenna gain Gr of the receiver,
wavelength A of the wireless signal, distance R between the
communication device 100 and the antenna of each WIRU.
The antenna gain Gr of the transmitter and the antenna gain
Gr of the receiver are directional, so they are expressed in
units of dBi. In addition, the reception power Pr of the
receiver and the emitting power Pt of the transmitter are
expressed in units of dBm or dBW.

[0027] The power amplifier 140 is configured to control
the transmission power of the wireless signal emitted by the
communication device 100. For example, the power ampli-
fier 140 may include an input terminal and an output
terminal. The input terminal may receive the wireless signal
to be transmitted from the transceiver 110, and the wireless
signal is amplified by the power amplifier 140, so that the
amplified wireless signal such as wireless signal 30a to 30
can be emitted by the antenna 170 via the output terminal.
In some embodiments, the power amplifier 140 can be
integrated into the transceiver 110.

[0028] The non-volatile memory 160 is configured to store
program code or firmware for operating the communication
device 100, wherein the non-volatile memory 160, for
example, may be a hard disk drive (HDD), a solid-state disk
(SSD), a flash memory, or a read-only memory, but the
disclosure is not limited thereto. The controller 120 may
read the program code or firmware from the non-volatile
memory 160 for execution to perform corresponding opera-
tions of the communication device 100.
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[0029] In addition, the measurement device 135 is further
configured to measure or calculate various noise parameters
required by the communication device 100, such as the
signal power So of the output terminal of the power ampli-
fier 140, signal power Si of the input terminal of the power
amplifier 140, noise power No of the output terminal of the
power amplifier 140, and noise power Ni of the input
terminal of the power amplifier 140. The measurement
device 135 may scan each Wi-Fi channel to obtain the
current number of users of each Wi-Fi channel

[0030] FIG. 2 is a diagram of Wi-Fi channels in the 2.4
GHz band in accordance with an embodiment of the disclo-
sure.

[0031] In an embodiment, taking the IEEE 802.11b ISM
band of 2.4 GHz as an example, the ISM band can be divided
into 14 Wi-Fi channels such as channel 1 to channel 14, and
the bandwidth for each Wi-Fi channel may be 22 MHz, as
depicted in FIG. 2. For example, the center frequency for
channels 1 to 14 may be 2.412 GHz, 2.417 GHz, 2.422 GHz,
2.427 GHz, 2.432 GHz, 2.437 GHz, 2.442 GHz, 2.447 GHz,
2.452 GHz, 2.457 GHz, 2.462 GHz, 2.467 GHz, 2.472 GHz,
and 2.484 GHz, respectively.

[0032] For example, channels 1, 6, and 11 are the Wi-Fi
channels most commonly used by general users because the
frequency bands of channels 1, 6, and 11 do not overlap each
other, as shown in FIG. 2. If the communication device 100
is operated in Taiwan, channels 1 to 11 can be used.

[0033] Referring to FIG. 1 again, in an embodiment, the
controller 120 may obtain various operation parameters
from the measurement device 135 after the communication
device is powered on and the Wi-Fi channel to be used has
not been determined. For example, the aforementioned
operation parameters may include the emitting power Pt of
the transmitter (e.g., the transmitter of the transceiver 110),
antenna gain Gt of the transmitter, antenna gain Gr of the
receiver (e.g., the receiver of the transceiver 110), wave-
length A of the wireless signal, distance R between the
communication device 100 and the antenna of each WTRU,
and the operation parameters can be used to calculate the
reception power Pr of the receiver that can be expressed by
equation (1):

A M
P, =P +G/+G, +2010gl°(m)

[0034] where equation (1) can be regarded as the Friis
transmission equation, and the log value

20 1og10(K’IR)

is the path loss of the line of sight (LOS).

[0035] The controller 120 may obtain various noise
parameters from the measurement device 135, such as the
signal power So of the output terminal of the power ampli-
fier 140, signal power Si of the input terminal of the power
amplifier 140, noise power No of the output terminal of the
power amplifier 140, noise power Ni of the input terminal of
the power amplifier 140, and the bandwidth BW of each
Wi-Fi channel (e.g., 22 MHz). The aforementioned noise
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parameters can be used to calculate the noise floor N, that
can be expressed by equation (2):

N =NF+INN @)

[0036] Where JNN denotes a value of Johnson-Nyquist
noise (i.e., heat noise) that can be expressed in units of dBm.
For example, at the room temperature T=300K, the heat
noise JNN=-174+10*log(BW) dBm. In addition, NF
denotes the noise factor of the receiver (e.g., the receiver of
the transceiver 110) that can be expressed by equation (3):

NF = IOIOg( S"/N"] @

So/No

[0037] where So denotes the signal power of the output
terminal of the power amplifier 140; So denotes the signal
power of the input terminal of the power amplifier 140; No
denotes the noise power of the output terminal of the power
amplifier 140; and Ni denotes the noise power of the input
terminal of the power amplifier 140.

[0038] After the reception power Pr of the receiver and the
noise floor N, the controller 120 can calculate the signal-
to-noise ratio SNR that can be expressed by equation (4):

@)

SNR Fr
~N,

[0039] where the signal-to-noise ratio SNR is expressed in
units of dB. In the embodiment, if the IEEE 802.11n
standard is taken as an example, the bandwidth of each
Wi-Fi channel is 40 MHz, and the ideal transmission speed
is 600 Mbps. In addition, each Wi-Fi channel has a corre-
sponding number of users U, ;. For example, there may be
an estimate of 10 users.

[0040] Accordingly, the controller 120 can calculate a user
ratio U corresponding to each Wi-Fi channel, where
U=U,,,./Uisearr @and U, ., denotes the current number of
users of the channel.

[0041] The controller 120 may calculate the congestion
traffic value CT of each Wi-Fi channel according to the
calculated user ratio and the signal-to-noise ratio SNR of
each Wi-Fi channel, and the congestion traffic value CT can
be expressed by equation (5):

idea

CT = —
SNR

[0042] After calculating the congestion traffic value CT of
each Wi-Fi channel (e.g., CT, to CT),), the controller 120 or
the channel selector 130 may automatically select the Wi-Fi
channel having the smallest congestion traffic value CT to
communicate with the WIRUs 20-a to 20-n.

[0043] In addition, after selecting the Wi-Fi channel hav-
ing the smallest congestion traffic value CT for communi-
cation, the measurement device 135 may repeatedly measure
the operation parameters and noise parameters in the afore-
mentioned embodiment, and the controller 120 may repeat-
edly update the signal-to-noise ratio SNR of the currently
selected channel according to the updated operation param-
eters and noise parameters. In addition, the controller 120
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may divide the values of signal-to-noise ratio SNR of the
currently selected channel into a plurality of levels. For
example, given that the ideal maximum value of the signal-
to-noise ratio SNR is SNR,_, and the ideal worst value of
the signal-to-noise ratio SNR is SNR, ... the margin
between the ideal maximum signal-to-noise ratio SNR,_,
and the ideal worst signal-to-noise ratio SNR, ., can be
evenly divided into a plurality of levels, namely, a first level,
a second level, and a third level based on the SNR value
from low to high. That is, the range of the first level is
between SNR .., and (SNR,_ +SNR, /3, and the range
of the first level is between (SNR, ,+SNR,  ..)/3 and
2*(SNR,,+SNR, ..,)/3 and the range of the third level is
between 2*(SNR,_,+SNR , ..)/3 and SNR,_,,.

[0044] In the embodiment, the communication device 100
may include a plurality of light indicators (e.g., light-
emitting diodes) to represent the level of the signal-to-noise
ratio SNR of the currently selected channel For example,
when the signal-to-noise ratio SNR of the currently selected
channel is respectively at the third level, second level, and
first level, the light indicator may emit green light, yellow
light, and red light. If any of the WRTUs 20-a to 20-» has
connected to the communication device 100, when the
controller 120 determines that the signal-to-noise ratio SNR
of the currently selected Wi-Fi channel (e.g., channel 5) has
been kept at the first level for a predetermined time, the
controller 120 will send a notification signal indicating the
currently calculated best Wi-Fi channel (e.g., channel 6) to
the connected WTRUs 20-a to 20-» to ask the user whether
to switch the currently selected Wi-Fi channel to the calcu-
lated best Wi-Fi channel If the user agree to switch the
currently selected Wi-Fi channel to the calculated best Wi-Fi
channel, the communication device 100 will disconnect the
connections of the currently selected Wi-Fi channel, and
re-communicate with the WTRUs 20-a to 20-» using the
calculated best Wi-Fi channel If the user does not agree to
switch the currently selected Wi-Fi channel to the calculated
best Wi-Fi channel, the controller 120 may calculate the best
Wi-Fi channel again after a predetermined time (e.g., 30
minutes or an hour, but it is not limited thereto), and sends
the notification signal to the connected WTRUs 20-a to 20-»
to ask the user whether to switch the currently selected Wi-Fi
channel to the calculated best Wi-Fi channel

[0045] FIG. 3 is a flow chart of a Wi-Fi channel auto-
selection method in accordance with an embodiment of the
disclosure.

[0046] Referring to FIG. 1 and FIG. 3, in step S310, the
communication device 100 determines whether any WTRU
is to be connected. If there is a WTRU is to be connected,
step S312 is performed. If there is no WTRU is to be
connected, the flow returns to step S310 for monitoring.

[0047] In step S312, the communication device 100 cal-
culates a congestion traffic value for each Wi-Fi channel For
example, the controller 120 may obtain various operation
parameters and noise parameters from the measurement
device 135, and calculate the signal-to-noise ratio SNR of
each Wi-Fi channel according to the obtained operation
parameters and noise parameters. In addition, the controller
120 may calculate a user ratio U corresponding to each
Wi-Fi channel, and then calculate the congestion traffic
value CT corresponding to each Wi-Fi channel according to
the signal-to-noise ratio SNR and user ratio U of each Wi-Fi
channel, where the details of calculating the signal-to-noise
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ratio SNR, user ratio U, and congestion traffic value CT of
each Wi-Fi channel can be found in the aforementioned
embodiment.

[0048] In step S314, the communication device 100
selects the Wi-Fi channel (i.e., the best Wi-Fi channel)
having the smallest congestion traffic value CT to connect to
the WTRU, and repeatedly calculates the signal-to-noise
ratio SNR corresponding to the currently selected Wi-Fi
channel For example, the signal-to-noise ratio SNR of the
currently selected Wi-Fi channel may be located at the first
level, second level, or third level based on the ideal maxi-
mum signal-to-noise ratio SNR,_, and the ideal worst sig-
nal-to-noise ratio SNR,,.,, where the first level may denote
that the signal quality of the currently selected Wi-Fi chan-
nel is poor, and can be expressed using the red light
indicator; the second level may denote that the signal quality
of the currently selected Wi-Fi channel is fair, and can be
expressed using the yellow light indicator; the third level
may denote that the signal quality of the currently selected
Wi-Fi channel is excellent, and can be expressed using the
green light indicator.

[0049] In step S316, the communication device 100 deter-
mines whether the signal-to-noise ratio SNR of the currently
selected Wi-Fi channel is at the first level. If the signal-to-
noise ratio SNR of the currently selected Wi-Fi channel is at
the first level, step S318 is performed. If the signal-to-noise
ratio SNR of the currently selected Wi-Fi channel is not at
the first level, step S316 is performed to repeatedly deter-
mine whether the signal-to-noise ratio SNR of the currently
selected Wi-Fi channel is at the first level.

[0050] In step S318, the communication device calculates
the congestion traffic value CT for each Wi-Fi channel For
example, If the signal-to-noise ratio SNR of the currently
selected Wi-Fi channel is at the first level, it indicates that
the signal quality of the currently selected Wi-Fi channel
becomes poor, and thus it should be considered whether to
switch the Wi-Fi channel, thus recalculating the congestion
traffic value CT corresponding to each Wi-Fi channel
[0051] Instep S320, the communication device 100 deter-
mines whether there is another Wi-Fi channel better than the
currently selected Wi-Fi channel according to the congestion
traffic value corresponding to each Wi-Fi channel If there is
another Wi-Fi channel better than the currently selected
Wi-Fi channel, step S322 is performed. If there is no Wi-Fi
channel better than the currently selected Wi-Fi channel,
step S324 is performed.

[0052] In step S322, the communication device notifies
the user (e.g., by sending a notification signal) of whether to
switch to another Wi-Fi channel better than the currently
selected Wi-Fi channel If the user confirms to switch to
another Wi-Fi channel better than the currently selected
Wi-Fi channel, step S314 is performed to select the best
Wi-Fi channel If the user confirms not to switch to another
Wi-Fi channel better than the currently selected Wi-Fi
channel, step S324 is performed.

[0053] In step S324, after a predetermined time T (e.g., 1
hour), the communication device 100 determines whether
the signal-to-noise ratio SNR of the currently selected Wi-Fi
channel is at the first level. If the signal-to-noise ratio SNR
of the currently selected Wi-Fi channel is at the first level,
step S318 is performed to recalculate the congestion traffic
value corresponding to each Wi-Fi channel If the signal-to-
noise ratio SNR of the currently selected Wi-Fi channel is
not at the first level, step S324 is performed again.



US 2021/0076382 Al

[0054] In view of the above, a Wi-Fi channel auto-selec-
tion method and a communication device using the same are
provided in the disclosure. The method and the communi-
cation device are capable of selecting the best Wi-Fi channel
according to the congestion traffic value corresponding to
each Wi-Fi channel, wherein the congestion traffic value can
be calculated according to the signal-to-noise ratio and user
ratio corresponding to each Wi-Fi channel In addition, after
the Wi-Fi channel has been selected, the method and com-
munication device may still repeatedly determine whether to
notify the user to switch to the best Wi-Fi channel according
to the signal-to-noise ratio of the currently selected Wi-Fi
channel Accordingly, the Wi-Fi channel auto-selection
method and the communication device in the disclosure can
enable a user to have a better user experience when using the
WTRU to connect to the communication device.

[0055] While the disclosure has been described by way of
example and in terms of the preferred embodiments, it
should be understood that the disclosure is not limited to the
disclosed embodiments. On the contrary, it is intended to
cover various modifications and similar arrangements (as
would be apparent to those skilled in the art). Therefore, the
scope of the appended claims should be accorded the
broadest interpretation so as to encompass all such modifi-
cations and similar arrangements.

What is claimed is:

1. A communication device, comprising:

a measurement device, configured to measure a plurality
of operation parameters and a plurality of noise param-
eters corresponding to a plurality of wireless fidelity
(Wi-Fi) channels used by the communication device;
and

a controller;

wherein in response to the controller determining that a
wireless transmitter/receiver unit (WTRU) is to con-
nect to the communication device, the controller cal-
culates a signal-to-noise ratio and a user ratio corre-
sponding to each Wi-Fi channel according to the
operation parameters and noise parameters, and calcu-
lates a congestion traffic value corresponding to each
Wi-Fi channel according to the signal-to-noise ratio
and the user ratio corresponding to each Wi-Fi channel,

wherein the controller selects a first Wi-Fi channel having
the smallest congestion traffic value from among the
plurality of Wi-Fi channels to communicate with the
WTRU.

2. The communication device as claimed in claim 1,
wherein the controller calculates a reception power of a
receiver of the communication device in each Wi-Fi channel
according to a transmission power of a transmitter of the
communication device, a first antenna gain of the transmit-
ter, a second antenna gain of the receiver, and a distance
between the communication device and an antenna of the
WTRU.

3. The communication device as claimed in claim 2,
wherein the controller calculates a noise floor value corre-
sponding to each Wi-Fi channel according to a first signal
power of an output terminal of a power amplifier of the
communication device, a second signal power of an input
terminal of the power amplifier, a first noise power of the
output terminal of the power amplifier, a second noise power
of' the input terminal of the power amplifier, and a bandwidth
of each Wi-Fi channel
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4. The communication device as claimed in claim 3,
wherein:
the controller divides the reception power by the noise
floor value corresponding to each Wi-Fi channel to
obtain the signal-to-noise ratio corresponding to each
Wi-Fi channel;

the controller divides a current number of users of each
Wi-Fi channel by a predetermined number of users to
obtain the user ratio corresponding to each Wi-Fi
channel; and

the controller divides the user ratio by the signal-to-noise

ratio corresponding to each Wi-Fi channel to obtain the
congestion traffic value corresponding to each Wi-Fi
channel

5. The communication device as claimed in claim 1,
wherein the controller repeatedly calculates the signal-to-
noise ratio of the selected first Wi-Fi channel, and the
signal-to-noise ratio comprises a first level, a second level,
and a third level.

6. The communication device as claimed in claim 5,
wherein the controller classifies the signal-to-noise ratio into
the first level, the second level, or the third level according
to a predetermined maximum signal-to-noise ratio and a
predetermined worst signal-to-noise ratio of the first Wi-Fi
channel,

wherein the third level is higher than the second level, and

the second level is higher than the first level.

7. The communication device as claimed in claim 6,
wherein in response to the signal-to-noise ratio correspond-
ing to the first Wi-Fi channel being at the first level, the
controller recalculates the congestion traffic value corre-
sponding to each Wi-Fi channel

8. The communication device as claimed in claim 7,
wherein in response to the congestion traffic value corre-
sponding to at least one of the Wi-Fi channels being smaller
than the congestion value corresponding to the selected first
Wi-Fi channel, the controller transmits a notification signal
to the WTRU to notify the user to confirm whether to switch
to a second Wi-Fi channel having a smaller congestion traffic
value, wherein the second Wi-Fi channel is different from
the first Wi-Fi channel

9. The communication device as claimed in claim 8,
wherein in response to the user confirming to switch to the
second Wi-Fi channel having the smaller congestion traffic
value, the controller calculates and selects the second Wi-Fi
channel having the smallest congestion traffic value to
reconnect to the WIRU.

10. The communication device as claimed in claim 9,
wherein in response to the user confirming not to switch to
the second Wi-Fi channel having the smaller congestion
traffic value, the controller determines whether the signal-
to-noise ratio corresponding to the selected first Wi-Fi
channel is at the first level after a predetermined time; and

in response to the signal-to-noise ratio corresponding to

the selected first Wi-Fi channel being at the first level,
the controller recalculates the congestion traffic value
corresponding to each Wi-Fi channel

11. A wireless fidelity (Wi-Fi) channel auto-selection
method, for use in a communication device, wherein the
communication device comprises a measurement device
configured to measure a plurality of operating parameters
and noise parameters corresponding to a plurality of Wi-Fi
channels used by the communication device, the method
comprising:
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in response to determining that a wireless transmitter/
receiver unit (WTRU) is to connect to the communi-
cation device, calculating a signal-to-noise ratio and a
user ratio corresponding to each Wi-Fi channel accord-
ing to the operation parameters and noise parameters,
and calculating a congestion traffic value correspond-
ing to each Wi-Fi channel according to the signal-to-
noise ratio and the user ratio corresponding to each
Wi-Fi channel; and

selecting a first Wi-Fi channel having the smallest con-
gestion traffic value from among the plurality of Wi-Fi
channels to communicate with the WTRU.

12. The method as claimed in claim 11, wherein the step
of calculating the congestion traffic value corresponding to
each Wi-Fi channel according to the signal-to-noise ratio
and the user ratio corresponding to each Wi-Fi channel
comprises:

calculating a reception power of a receiver of the com-

munication device in each Wi-Fi channel according to
a transmission power of a transmitter of the commu-
nication device, a first antenna gain of the transmitter,
a second antenna gain of the receiver, and a distance
between the communication device and an antenna of
the WTRU.

13. The method as claimed in claim 12, wherein the step
of calculating the congestion traffic value corresponding to
each Wi-Fi channel according to the signal-to-noise ratio
and the user ratio corresponding to each Wi-Fi channel
further comprises:

calculating a noise floor value corresponding to each

Wi-Fi channel according to a first signal power of an
output terminal of a power amplifier of the communi-
cation device, a second signal power of an input
terminal of the power amplifier, a first noise power of
the output terminal of the power amplifier, a second
noise power of the input terminal of the power ampli-
fier, and a bandwidth of each Wi-Fi channel

14. The method as claimed in claim 13, wherein the step
of calculating the congestion traffic value corresponding to
each Wi-Fi channel according to the signal-to-noise ratio
and the user ratio corresponding to each Wi-Fi channel
further comprises:

dividing the reception power by the noise floor value

corresponding to each Wi-Fi channel to obtain the
signal-to-noise ratio corresponding to each Wi-Fi chan-
nel;

dividing a current number of users of each Wi-Fi channel

by a predetermined number of users to obtain the user
ratio corresponding to each Wi-Fi channel; and
dividing the user ratio by the signal-to-noise ratio corre-
sponding to each Wi-Fi channel to obtain the conges-
tion traffic value corresponding to each Wi-Fi channel
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15. The method as claimed in claim 11, further compris-
ing:
repeatedly calculating the signal-to-noise ratio of the
selected first Wi-Fi channel, wherein the signal-to-
noise ratio comprises a first level, a second level, and
a third level.
16. The method as claimed in claim 15, further compris-
ing:
classifying the signal-to-noise ratio into the first level, the
second level, or the third level according to a prede-
termined maximum signal-to-noise ratio and a prede-
termined worst signal-to-noise ratio of the first Wi-Fi
channel, wherein the third level is higher than the
second level, and the second level is higher than the
first level.
17. The method as claimed in claim 16, further compris-
ing:
in response to the signal-to-noise ratio corresponding to
the first Wi-Fi channel being at the first level, recalcu-
lating the congestion traffic value corresponding to
each Wi-Fi channel

18. The method as claimed in claim 17, further compris-
ing:
in response to the congestion traffic value corresponding
to at least one of the Wi-Fi channels being smaller than
the congestion value corresponding to the selected first
Wi-Fi channel, transmitting a notification signal to the
WTRU to notify the user whether to switch to a second
Wi-Fi channel having a smaller congestion traffic
value, wherein the second Wi-Fi channel is different
from the first Wi-Fi channel
19. The method as claimed in claim 18, further compris-
ing:
in response to the user confirming to switch to the second
Wi-Fi channel having the smaller congestion traffic
value, calculating and selecting the second Wi-Fi chan-
nel having the smallest congestion traffic value to
reconnect to the WIRU.
20. The method as claimed in claim 19, further compris-
ing:
in response to the user confirming not to switch to the
second Wi-Fi channel having the smaller congestion
traffic value, determining whether the signal-to-noise
ratio corresponding to the selected first Wi-Fi channel
is at the first level after a predetermined time; and
in response to the signal-to-noise ratio corresponding to
the selected first Wi-Fi channel being at the first level,
recalculating the congestion traffic value corresponding
to each Wi-Fi channel
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