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(57) ABSTRACT

Embodiments herein disclose a method and a base station for
accessing a channel of an unlicensed band in a wireless com-
munication network. The method includes maintaining a plu-
rality of virtual stations by the base station in the wireless
communication network based on a value. Further, the
method includes contending to access the channel using the
plurality of virtual stations. Each virtual station in the plural-
ity of virtual stations includes a contention window and a
counter value.
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FIG. 2a
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FIG.2b
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METHOD FOR ACCESSING A CHANNEL IN A
WIRELESS COMMUNICATION NETWORK

TECHNICAL FIELD

[0001] The embodiments herein relate to wireless commu-
nication networks and more particularly relates to channel
access mechanism for accessing unlicensed bands. The
present application is based on, and claims priority from an
Indian Application Number 689/CHE/2015 filed on 12 Feb.
2015, the disclosure of which is hereby incorporated by ref-
erence herein.

BACKGROUND

[0002] Recently, the third generation partnership project
approved a study (3GPP TD RP-141664: “Study on
Licensed-Assisted Access using Long Term Evolution
(LTE)” to evaluate the LTE enhancements for Licensed
Assisted Access (LAA) to an unlicensed spectrum. The
objective of the 3GPP study is to define evaluation method-
ologies and deployment scenarios for the LTE deployments
focusing on a LTE carrier aggregation and identifying
enhancements to the LTE; meeting the requirements and tar-
gets for the unlicensed spectrum deployments. Further, the
study proposes that a Base Station (BS) can use the unli-
censed spectrum through the carrier aggregation. In the study,
3GPP has come up with dynamic channel access strategies to
access the unlicensed spectrum.

[0003] In existing systems, IEEE 802.11 wireless LAN
(WLAN) stations operate on an unlicensed band and Distrib-
uted Coordination Function (DCF) is the basic mode of
operation for accessing the channel. The DCF provides a fair
access to all 802.11 stations by doing a channel sensing
before transmission with an exponential back off. The mecha-
nism is known as Carrier Sense Multiple Access with Colli-
sion Avoidance (CSMA/CA). Further, the channel sensing
ensures that no other 802.11 station is transmitting in the
channel (i.e., to avoid direct collision) and the exponential
back off ensures that the opportunity of getting the channel is
shared evenly among all stations.

[0004] For example, consider the 802.11 WLAN where
“M” stations have to communicate by using the DCF proce-
dure. For simplicity, 4 stations are shown in the FIG. 1a. As
shown in the FIG. 1a, packet arrival to a Media Access Con-
trol (MAC) can happen at any time. The station (i.e., station 1
as shown in the FIG. 1a) wants to transmit performs a Clear
Channel Assessment (CCA) for a DCF inter frame space
(DIFS) time. Ifthe channel is idle then, the station will choose
a random number (i.e., back off counter) “N” as the back off
time slots from O to Contention Window (CW). The CW is
initially taken as equal to a minimum contention window
(CW_MIN). The back off counter “N” is decremented by one
every time the channel is idle for slot duration. In case when
the stations determine that the channel is busy before the back
off counter “N” becomes zero then, the stations will not alter
the back off counter “N”. After the next DIFS time, the
stations will decrement the counter from the last value,
instead of choosing a new one. When the back off counter N,
reaches zero then the station, (i.e., STA,) transmits its frames
by accessing the channel. In the FIG. 1a, the station 1 trans-
mits after the back off counter becomes zero.

[0005] In other existing systems, Listen before Talk (LBT)
is a channel access process followed in the unlicensed bands.
The channel is observed for a fixed amount of time. At the end
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of the observation time, decision to transmit or occupy the
channel is determined based on the channel being idle or busy.
Thus, ensuring that the station that wants to transmit does not
interfere (i.e., avoid a collision) with another station that is
already occupied the channel.

[0006] In other existing systems, [.oad Based Equipment
(LBE) implements an LBT based spectrum sharing mecha-
nism based on the CCA mode using “energy detect”. The
LBE can utilize any of the following two mechanisms i.e.,
fixed back off or exponential back off, before occupying the
unlicensed spectrum.

[0007] In the exponential back off, the CCA is performed
before the transmission. At least for a time period of 20 ps, the
channel should be idle. In case the energy level in the channel
is above the pre-determined threshold within the CCA time
then the channel is considered as busy. The station which
determines the channel to be busy will not do any transmis-
sion, instead it will perform an Extended CCA (ECCA)
mechanism in which the channel is observed for “Q,” obser-
vation slots (i.e., an observation slot can be an unoccupied
idle slot of 18 us (ECCA slot time) or a busy slot). The busy
slot is the total time in which the channel was found occupied
in between two unoccupied ECCA slots and it should be
considered as the single observation slot.

[0008] In the fixed back off, the ECCA should be carried
out in the channel for the observation period which is the
random number N, multiplied by the CCA observation time of
20 us, where N, is the number of unoccupied idle slots that are
required to be observed before initiating the transmission.
The value of N, is randomly selected in the range 1 to “Q,”
every time the ECCA is required and the value is stored in a
counter. The value of “Q,” is selected by the manufacturer in
the range 4 to 32. The counter is decremented every time the
CCA slot is considered to be unoccupied. Whenever the
counter reaches zero, the station may occupy the channel.
[0009] The above information is presented as background
information only to help the reader to understand the present
invention. Applicants have made no determination and make
no assertion as to whether any of the above might be appli-
cable as Prior Art with regard to the present application.

SUMMARY

[0010] Embodiments herein disclose a method to access a
channel of an unlicensed band in a wireless communication
network. The method includes maintaining a plurality of vir-
tual stations by the base station in the wireless communica-
tion network based on a value. The wireless communication
network includes any one of the base station, a neighboring
base station, and one or more Wi-Fi stations. Further, the
method includes contending with one of the neighboring base
station and the Wi-Fi stations to access the channel using the
plurality of virtual stations. Each virtual station in the plural-
ity of virtual stations includes a contention window, and a
counter value.

[0011] Embodiments herein disclose a base station for
accessing a channel of an unlicensed band in a wireless com-
munication system. The base station configured to maintain a
plurality of virtual stations in the wireless communication
network based on a value. The wireless communication net-
work includes any one of the base station, a neighboring base
station, and one or more Wi-Fi stations. Further, the base
station configured to contend with one of the neighboring
base station and the Wi-Fi stations to access the channel using
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the plurality of virtual stations. Each virtual station in the
plurality of virtual stations includes a contention window, and
a counter value.

[0012] These and other aspects of the embodiments herein
will be better appreciated and understood when considered in
conjunction with the following description and the accompa-
nying drawings. It should be understood, however, that the
following descriptions, while indicating preferred embodi-
ments and numerous specific details thereof, are given by way
of'illustration and not of limitation. Many changes and modi-
fications may be made within the scope of the embodiments
herein without departing from the spirit thereof, and the
embodiments herein include all such modifications.

BRIEF DESCRIPTION OF FIGURES

[0013] This invention is illustrated in the accompanying
drawings, throughout which like reference letters indicate
corresponding parts in the various figures. The embodiments
herein will be better understood from the following descrip-
tion with reference to the drawings, in which:

[0014] FIG. 1illustrates an example Distributed Coordina-
tion Function (DCF) used in IEEE 802.11;

[0015] FIG. 24 illustrates generally, among other things, a
high level overview of a wireless communication network for
accessing a channel, according to embodiments as disclosed
herein;

[0016] FIG. 24 illustrates another wireless communication
network for accessing a channel, according to embodiments
as disclosed herein;

[0017] FIG. 3 is a flow diagram illustrating a method for
accessing a channel in the wireless communication network,
according to embodiments as disclosed herein; and

[0018] FIG. 4a and FIG. 4b are example illustrations for
accessing a channel in the wireless communication network,
according to embodiments as disclosed herein.

DETAILED DESCRIPTION OF INVENTION

[0019] The embodiments herein and the various features
and advantageous details thereof are explained more fully
with reference to the non-limiting embodiments that are illus-
trated in the accompanying drawings and detailed in the fol-
lowing description. Descriptions of well-known components
and processing techniques are omitted so as to not unneces-
sarily obscure the embodiments herein. Also, the various
embodiments described herein are not necessarily mutually
exclusive, as some embodiments can be combined with one or
more other embodiments to form new embodiments. The
term “or” as used herein, refers to a non-exclusive or, unless
otherwise indicated. The examples used herein are intended
merely to facilitate an understanding of ways in which the
embodiments herein can be practiced and to further enable
those skilled in the art to practice the embodiments herein.
Accordingly, the examples should not be construed as limit-
ing the scope of the embodiments herein.

[0020] Throughout the description, the terms Wi-Fi and
IEEE 802.11 WLAN are used inter-changeably.

[0021] The embodiments herein disclose a method for
accessing a channel by the base station in a wireless commu-
nication network. The method includes maintaining a plural-
ity of virtual stations by the base station in the wireless com-
munication network based on a value.

[0022] In an embodiment, multiple channels are available
in the unlicensed band.
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[0023] Inanembodiment, the wireless communication net-
work includes only the base station. In another embodiment,
the wireless communication network includes the base sta-
tion, a neighboring base station, and one or more Wi-Fi sta-
tions.

[0024] Further, the method includes contending to access
the channel using the plurality of virtual stations. In an
embodiment, each virtual station in the plurality of virtual
stations includes a contention window and a counter value.
[0025] Inan embodiment, the method includes initializing
the counter value associated with each virtual station when
the base station attempts to access the channel. The counter
value is selected based on the contention window. In an
embodiment, the method includes determining whether the
counter value associated with the virtual station is zero. Fur-
ther, the method includes accessing the channel by the base
station after determining that the counter value associated
with the virtual station is zero. In an embodiment, the channel
is accessed for a time duration less than or equal to a pre-
determined maximum time duration.

[0026] In another embodiment, the method includes deter-
mining whether the counter value associated with one or more
virtual stations are zero. Further, the method includes access-
ing the channel by the base station after determining that the
counter values associated with the virtual stations are zero. In
an embodiment, the channel is accessed for the time duration
less than or equal to the pre-determined maximum time dura-
tion.

[0027] Inanembodiment, the base station can use its sched-
uler to schedule users every time when it accesses and occu-
pies the channel of the unlicensed band.

[0028] In an embodiment, whenever the base station occu-
pies the channel then the base station uses the channel by
scheduling multiple User Equipments (UEs) downlink trans-
missions, or channel reservation signal followed by the
uplink reception from multiple UEs, or by performing a time
division duplexing for both downlink and uplink transmis-
sions in the occupied channel.

[0029] In an embodiment, the method includes reinitializ-
ing the counter value associated with the virtual station after
accessing the channel by the base station.

[0030] Further, the method includes updating the conten-
tion window of the virtual station when transmission associ-
ated with the base station results in either successful or unsuc-
cessful. Further, the method includes selecting a new counter
value within the range of the updated contention window.
Further, the method includes tracking availability of the chan-
nel for a time interval. The availability corresponds to either
an idle state or a busy state. Further, the method includes
determining that the channel is in the idle state for the time
interval. Further, the method includes decrementing the
counter value associated with each virtual station after deter-
mining that the channel is in the idle state.

[0031] In an embodiment, the time interval for the busy
state corresponds to a time interval between two idle states.
[0032] In an embodiment, the base station determines the
channel in an occupied state for the time interval for the busy
state or an unoccupied state for the time interval for the idle
state for a predetermined time.

[0033] In an embodiment, the method includes updating
the contention window of each virtual station based on a
pre-defined rule when the counter value associated with each
virtual station is zero.
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[0034] In an embodiment, the method includes updating
the contention window when the counter value is non-zero
within a certain number of observation slots. The observation
slot corresponds to the time interval for the busy state or the
idle state. In an embodiment, the observation slots are a fixed
number or a variable number or indefinite. Further, each
virtual station reinitializes the counter value when the counter
value is non-zero within the certain number of observation
slots.

[0035] Unlike conventional systems, the base station can
access the channel of the unlicensed band with less interfer-
ence with other existing stations in the wireless communica-
tion network.

[0036] Unlike conventional system, the selection of the
parameters such as the counter value (N,) can be made equiva-
lent to the random back-off counter and the contention win-
dow (Q,) can be made equivalent to the exponential back off;
thereby, creating “M” virtual stations (i.e., virtual 802.11
stations) at the base station contending with the regular 802.
11 stations (i.e., neighboring stations, Wi-Fi station) in a
typical carrier sense multiple access with collision avoidance
(CSMA/CA) based 802.11 WLAN. Thus, by maintaining the
counter value (N), the proposed mechanism can create oppor-
tunities for the base station as if the “M” virtual stations are
using wireless local area network(s) (WLAN’s) Distributed
coordination function (DCF) mechanism.

[0037] Unlike conventional systems, the proposed mecha-
nism maintains fairness with other neighboring base stations
and the Wi-Fi station in the wireless communication network.
As the collisions between the virtual stations maintained at
the base station are virtual collisions, the base station occu-
pies the channel even during the time of virtual collisions;
thus, resulting in additional gain.

[0038] The words “base station” and “eNodeB” are used
interchangeably throughout the description.

[0039] Referring now to the drawings, and more particu-
larly to FIGS. 2a through 45, where similar reference char-
acters denote corresponding features consistently throughout
the figures, there are shown preferred embodiments.

[0040] FIG. 24 illustrates generally, among other things, a
high level overview of a wireless communication network
200aq for accessing a channel, according to embodiments as
disclosed herein. In an embodiment, the wireless communi-
cation network 200q includes a base station 202, a neighbor-
ing base station 204, a station, and the channel. The base
station 202 can be, for example but not limited to a Long Term
Evolution (LTE) eNodeB.

[0041] Inanembodiment, the base station 202 can perform
a Clear Channel Assessment (CCA) (i.e., observing the chan-
nel for energy) for a fixed pre-determined time duration
which is equal to T1. If the observed energy by the base
station 202 in the channel is above a threshold, then the
channel is assumed to be busy. Further, if the observed energy
by the base station 202 is within the threshold, then the
channel is assumed to be ideal. In an example, the base station
202 observes the channel for a sufficient time to determine
802.11 wireless LANs (WLANSs) DIFS time and use it as the
fixed pre-determined time duration T1.

[0042] Initially, the base station 202 can be configured to
select a value “M”. In an embodiment, the value “M” can be
selected in the following three ways as described below:

[0043] The value “M” can be set equal to a fixed pre-
determined value by regulators.
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[0044] The value “M” can be selected randomly from a
pre-decided distribution (i.e., uniform distribution) in
such a way that the parameters of the distribution are set
by the regulators.

[0045] The value “M” can be a function of network
parameters such as a packet arrival rate at the base sta-
tion 202, the number of user equipments (UEs), guaran-
teed bit rates, or the like.

[0046] The value of “M” can be changed adaptively over
time.

[0047] Further, after selecting the value “M” by the base
station 202, the base station 202 can be configured to maintain
a plurality of virtual stations equal to the value “M” selected
by the base station 202, such as

[0048] Plurality of virtual stations (VS)=[VS,, VS,, VS,
---VS,]

[0049] In an example, consider a scenario where the base
station 202 selects the value “M” equal to 5 (i.e., M=5). After
selecting the value “M”, the base station 202 maintains 5
virtual stations in the wireless communication network 200 as
shown below:

[0050] Plurality of virtual stations (VS’s)=[VS,, VS,,
VS,;, VS, VS

[0051] Further, the base station 202 contends with the
neighboring base station 204 and the station to access the
channel using the plurality of virtual stations (i.e., VS, ;).
Each virtual station in the plurality of virtual stations (i.e.,
VS,_,,) includes a contention window (Q) and a counter value
(N). Further, the base station 202 selects “M” numbers rep-
resented by a vector N=[N,;, N,, - - - N,,|, where N, is the
counter value associated with the VS, , N, is the counter value
associated with the VS,, and so on. Each N, where ie{1, . . .
, M}, is selected randomly from [x, Q,] and x is a number
greater than or equal to zero Vie{1, ..., M}. The “Q” denotes
the vector of length “M” representing Q=[Q,, Q,, Q5 - --Q,,I,
where the Q, is the contention window associated with the
VS,, Q, is the contention window associated with the VS,
and so on.

[0052] In an embodiment, the Q, can be initialized by any
value from Q, 4, 10 Q, ..., Where the Q, .., and the Q, . arethe
design parameters.

[0053] In an embodiment, the base station 202 attempts to
access the channel by initializing the counter value associated
with each virtual station in the plurality of the virtual stations.
The counter value is selected based on the contention win-
dow. In an embodiment, the base station 202 determines
whether the counter value associated with any one of the
virtual station is zero. Further, the base station 202 access the
channel after determining that the counter value associated
with any one of the virtual station is zero. Further, the base
station 202 can be configured to access the channel for the
time duration less than or equal to the pre-determined maxi-
mum time duration.

[0054] In another embodiment, the base station 202 deter-
mines whether the counter value associated with the one or
more virtual stations (for example, the counter value for any
two of the virtual stations) are zero. Further, the base station
202 access the channel after determining that the counter
value associated with any two of the virtual stations are zero.
Further, the base station 202 can be configured to access the
channel for the time duration less than or equal to the pre-
determined maximum time duration.

[0055] In an example, consider a scenario where the base
station 202 maintains 5 virtual stations (i.e., VS,, VS,, VS;,
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VS,, VS,). The counter value N, and the contention window
Q, is associated with the VS, . The counter value N, and the
contention window Q, is associated with the VS,. The
counter value N; and the contention window Q; is associated
with the VS;. The counter value N, and the contention win-
dow Q, is associated with the VS ,. The counter value N and
the contention window Q is associated with the VS;. The
base station 202 attempts to access the channel 206 by ini-
tializing the counter value (i.e., N;,N,, N5, N, N;) associated
with each virtual station (i.e., VS,, VS,, VS;, VS,, VS)).
[0056] Further, the base station 202 determines whether the
counter value associated with any one of the virtual station is
zero or the counter value associated with one or more virtual
stations are zero. Further, the base station 202 access the
channel after determining that the counter value associated
with any one of the virtual station is zero or one or more
virtual stations are zero.

[0057] Further, the base station 202 reinitializes the counter
value associated with the virtual station after accessing the
channel by the base station 202.

[0058] Inan embodiment, the base station 202 updates the
contention window of the one or more virtual stations when
the transmission associated with the base station 202 is either
successful or unsuccessful. Further, the base station 202
selects a new counter value within the range of the updated
contention window. Further, the base station 202 tracks the
availability of the channel for a time interval. The availability
corresponds to either an idle state or a busy state. Further, the
base station 202 determines that the channel is in the idle state
for the time interval. Further, the base station 202 decrements
the counter value associated with each virtual station after
determining that the channel is in the idle state. The time
interval for the busy state corresponds to a time interval
between two idle states. The base station determines the chan-
nel in an occupied state for the time interval for the busy state
or an unoccupied state for the time interval for the idle state
for a predetermined time.

[0059] Inan embodiment, the base station 202 updates the
contention window of each virtual station based on a pre-
defined rule when the counter value associated with each
virtual station is zero. The base station 202 updates the con-
tention window when the counter value is non-zero within a
certain number of observation slots. The observation slot
corresponds to the time interval for the busy state or the idle
state. The observation slots are the fixed number or the vari-
able number or the indefinite. Further, the base station 202
reinitializes when the counter value is non-zero within the
certain number of the observation slots.

[0060] In an embodiment, the base station 202 can be con-
figured to include a counter initialization unit (not shown), a
controller unit (not shown), and a communication unit (not
shown) or any other units performing the functionalities of
the base station 202 as described in conjunction with the FI1G.
2a.

[0061] In an embodiment, the functionalities of the base
station 202 as described in conjunction with the FIG. 2a can
be performed by the Wi-Fi station.

[0062] The FIG. 2a shows a limited overview of the wire-
less communication network 2004 but, it is to be understood
that other embodiments are not limited thereto. Further, the
wireless communication network 2004 can include any num-
ber of base stations along with other hardware or software
components communicating with each other. For example,
the component can be, but not limited to, a process running in
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the controller or processor, an object, an executable process,
a thread of execution, a program, or a computer. By way of
illustration, both an application running on a base station and
the base station itself can be a component.

[0063] FIG. 24 illustrates another wireless communication
network 200 for accessing a channel, according to embodi-
ments as disclosed herein. In an embodiment, the wireless
communication network 200 includes only the base station
202.

[0064] The base station 202 contends to access the channel
using the plurality of virtual stations. The functionalities of
the base station 202 are described in conjunction with the
FIG. 2a.

[0065] The FIG. 26 shows a limited overview of the wire-
less communication network 2005 but, it is to be understood
that other embodiments are not limited thereto. Further, the
wireless communication network 2005 can include any num-
ber of base stations along with other hardware or software
components communicating with each other. For example,
the component can be, but not limited to, a process running in
the controller unit or processor unit, an object, an executable
process, a thread of execution, a program, or a computer. By
way of illustration, both an application running on a base
station and the base station itself can be a component.
[0066] FIG. 3 is a flow diagram illustrating a method 300
for accessing a channel in the wireless communication net-
work, according to embodiments as disclosed herein. At step
302, the method 300 includes maintaining the plurality of
virtual stations by the base station 202 in the wireless com-
munication network based on the value. In an embodiment,
the wireless communication network includes the base sta-
tion 202, the neighboring base station 204, and the station
(i.e., Wi-Fi station). In another embodiment, the wireless
communication network includes only the base station 202.
[0067] Atstep 304, the method 300 includes contending by
the base station 202 to access the channel using the plurality
of virtual stations. Each virtual station in the plurality of
virtual stations includes the contention window and the
counter value. At step 306, the method 300 includes attempt-
ing to access the channel by initializing the counter value
associated with each virtual station by the base station 202. In
an embodiment, attempting to access the channel includes
observing the channel for the predetermined time duration
denoted by T1, s.t. T1>=0, and if the channel is found idle
then initializing the counter value associated with each virtual
station by the base station 202. If it is determined, at step 308,
that the counter value associated with the one or more virtual
stations is zero then, at step 310, the method 300 includes
accessing the channel by the base station 202. In an embodi-
ment, the base station 202 is configured to access the channel
for the time duration less than or equal to the pre-determined
maximum time duration. If it is determined, at step 312, that
the transmission is successful then, at step 314, the method
300 includes updating the contention window and attempt to
access the channel by initializing the counter value associated
with each virtual station. In an embodiment, the contention
windows are updated differently when multiple counter val-
ues becomes zero or when only one counter value is zero and
the transmission is successful or a failure. If it is determined,
at step 312, that the transmission is unsuccessful then, at step
314, the method 300 includes updating the contention win-
dow.

[0068] Ifitisdetermined, at step 308, that the counter value
associated with the one or more virtual stations is not zero
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then, at step 316, the method 300 includes tracking availabil-
ity of the channel for the time interval, where the availability
corresponds to the idle state or the busy state. If it is deter-
mined, at step 318, that the channel is in idle state for the time
period then, at step 320, the method 300 includes decrement-
ing the counter value associated with each virtual station and
the step 308 is performed. If it is determined, at step 318, that
the channel is not in idle state, then at step 322, the method
300 includes determining number of elapsed observation
slots are greater than a predetermined maximum number of
observation slots.

[0069] Ifit is determined, at step 322, that the number of
elapsed observation slots is greater than the predetermined
maximum number of observation slots, then at step 312, the
method 300 includes updating the contention window. If it is
determined, at step 322, that the number of elapsed observa-
tion slots is not greater than the predetermined maximum
number of observation slots then, at step 316, the method 300
includes tracking the availability of the channel for the time
interval.

[0070] The various actions, acts, blocks, steps, and the like
in the method 300 may be performed in the order presented,
in a different order or simultaneously. Further, in some
embodiments, some actions, acts, blocks, steps, and the like
may be omitted, added, modified, skipped, and the like with-
out departing from the scope of the invention.

[0071] FIG. 4a and FIG. 45 is an example illustration for
accessing a channel in the wireless communication network,
according to embodiments as disclosed herein. The wireless
communication network includes the eNodeB, station 1, and
station 2. The station 1 and the station 2 are Wi-Fi stations.
Initially, the eNodeB selects the value “M” equal to 5 in the
following three ways as described in conjunction with the
FIG. 2a, T1 is equal to DIFS time, T2 is equal to WLAN slot
time, and two stations (i.e., 802.11 Wi-Fi stations) are con-
nected to the WLAN.

[0072] Further, after selecting the value “M” by the eNo-
deB, the eNodeB maintains 5 virtual stations equal to the
value “M”. The eNodeB contends with the station 1 and the
station 2 to access the channel using 5 virtual stations (i.e.,
VS, ;). Consider “N,” as the back off counter value and “Q,”
as the current contention window associated with each virtual
station. Further, the back off counter value “N,” and the
contention window “Q,” are assigned for the station 1 and the
station 2. Every transmission in the WLAN is initiated after
waiting for the DIFS time.

[0073] Further, as shown in the FIG. 4a, the eNodeB ini-
tializes the contention window “Q” for each virtual station as
Q=[16 16 16 32 16] where the contention window for each
virtual station are VS,=16, VS,=16, VS;=16, VS,=32, and
VSs=16. The eNodeB selects the back off counter value N as
N=[2 10 6 7 7] where the back off counter value for each
virtual station of the eNodeB are VS =2, VS,=10, VS,=6,
VS,=7, and VS;=7 Similarly, the station 1 and the station 2
have their contention window “Q” and the back off counter
value “N”initialized as 16, 16, and 6, 3, respectively as shown
in the FIG. 44. The minimum back off counter value is 2 for
the VS,.

[0074] Further, after two consecutive observation slots (i.e.,
K=2) in which the channel is observed idle by the eNodeB,
the eNodeB determines that the back off counter value asso-
ciated with the VS, is zero. The eNodeB occupies the channel
and the transmission is successful as no other stations are
transmitting at the same time. Thus, the back off counter value
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of the VS, is updated with a randomly selected value from
Q=[0, 16], which is selected as the value 10 (i.e., VS,;=10) as
shown in the FIG. 4a.
[0075] Further, the minimum back off counter value asso-
ciated with the VS; maintained by the eNodeB is 4. After one
observation slot (i.e., K=1), the channel is busy as the station
2 access the channel because the back off counter value asso-
ciated with the station 2 is zero. Thus, the back off counter
values associated with each virtual station maintained by the
eNodeB is not changed until the channel becomes idle. After
determining that the channel is idle by the eNodeB, the mini-
mum value of the back off counter value associated with the
VS, is 3. Further, the eNodeB occupies the channel after three
consecutive idle observation slots. However, the transmission
is unsuccesstul due to the collision (i.e., physical collision
between the VS, and the station 1) with the station 1 because
the back off counter value associated with the station 1 is also
Zero.
[0076] Further, the contention window of the VS; which
was 16 is increased to 32 as shown in the FIG. 4b. The
eNodeB selects the suitable back off counter value of the VS,
to 24 which is randomly selected from [0, 32] as shown in the
FIG. 4b. After the DIFS time, the back off counter values
associated with the VS, and the VS5 are equal to 1. Further,
after one observation slot, the eNodeB occupies the channel
and updates the contention window associated with the VS,
from 32 to 64 as shown in the FIG. 4b. Also, updates the
contention window associated with the VS, from 16 to 32.
Now, the back off counter values for the VS, and the VS, are
randomly selected within the range of [0, 64] and [0, 32]
where the back off counter value for the VS, is equal to 17 and
the back off counter value for the VS5 is equal to 15 respec-
tively as shown in the FIG. 4b. After the DIFS time, the
minimum back off counter value is associated with the VS, is
3 so the eNodeB occupies the channel after the three obser-
vation slots.
[0077] The embodiments disclosed herein can be imple-
mented through at least one software program running on at
least one hardware device and performing network manage-
ment functions to control the elements. The elements shown
in FIGS. 2a and 256 include blocks which can be at least one of
a hardware device, or a combination of hardware device and
software module.
[0078] The foregoing description of the specific embodi-
ments will so fully reveal the general nature of the embodi-
ments herein that others can, by applying current knowledge,
readily modify and/or adapt for various applications such
specific embodiments without departing from the generic
concept, and, therefore, such adaptations and modifications
should and are intended to be comprehended within the
meaning and range of equivalents of the disclosed embodi-
ments. It is to be understood that the phraseology or termi-
nology employed herein is for the purpose of description and
not of limitation. Therefore, while the embodiments herein
have been described in terms of preferred embodiments,
those skilled in the art will recognize that the embodiments
herein can be practiced with modification within the spirit and
scope of the embodiments as described herein.

We claim:

1. A method implemented in a base station, the method
comprises:

maintaining a plurality of virtual stations by said base
station in a wireless communication network based on a
value, wherein said wireless communication network
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comprises at least one of: said base station, a neighbor-
ing base station, and a Wi-F1i station; and

contending to access a channel using said plurality of vir-

tual stations, wherein each said virtual station in said
plurality of virtual stations comprises a contention win-
dow and a counter value.

2. The method of claim 1, wherein said method further
comprises:

attempting to access said channel by initializing said

counter value associated with each said virtual station;
determining whether said counter value associated with at
least one said virtual station is zero, wherein said counter
value is selected based on said contention window; and
accessing said channel in response to determining that said
counter value associated with at least one said virtual
station is zero.

3. The method of claim 2, wherein said channel is accessed
for a time duration less than or equal to a pre-defined maxi-
mum time duration.

4. The method of claim 2, wherein said method further
comprises:

reinitializing said counter value associated with said vir-

tual station.
5. The method of claim 1, wherein said method further
comprises:
updating said contention window of at least one said virtual
station when transmission associated with said base sta-
tion results in one of: successful, and unsuccessful; and

selecting a counter value within range of said updated
contention window.

6. The method of claim 4, wherein said method further
comprises:

tracking availability of said channel for a time interval,

wherein said availability corresponds to one of: an idle
state and a busy state;

determining that said channel is in said idle state for said

time interval; and

decrementing said counter value associated with each said

virtual station in response to determining that said chan-
nel is in said idle state.

7. The method of claim 6, wherein said time interval for
said busy state corresponds to a time interval between two idle
states, wherein said base station determines said channel in
one of: an occupied state for said time interval for said busy
state and an unoccupied state for said time interval for said
idle state for a predetermined time.

8. The method of claim 1, wherein said method further
comprises updating said contention window of each said
virtual station based on a pre-defined rule when said counter
value associated with each said virtual station is zero.

9. The method of claim 1, wherein said method further
comprises updating said contention window when said
counter value is non-zero within a certain number of obser-
vation slots, wherein said observation slot corresponds to said
time interval for one of a busy state and an idle state.

10. The method of claim 9, wherein said observation slots
are at least one of a fixed number, a variable number, and
indefinite.

11. The method of claim 9, wherein each said virtual sta-
tionreinitializes said counter value when said counter value is
non-zero within said certain number of said observation slots.

12. A base station for accessing a channel, wherein said
base station configured to:
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maintain a plurality of virtual stations by said base station
in a wireless communication network based on a value,
wherein said wireless communication network com-
prises at least one of: said base station, a neighboring
base station, and a Wi-Fi station; and

contend to access said channel using said plurality of vir-

tual stations, wherein each said virtual station in said
plurality of virtual stations comprises a contention win-
dow and a counter value.

13. The base station of claim 12, wherein said base station
further configured to:

attempt to access said channel by initializing said counter

value associated with each said virtual station;
determine whether said counter value associated with at
least one said virtual station is zero, wherein said counter
value is selected based on said contention window; and
access said channel in response to determining that said
counter value associated with at least one said virtual
station is zero.

14. The base station of claim 13, wherein said channel is
accessed for a time duration less than or equal to a pre-
determined maximum time duration.

15. The base station of claim 13, wherein said base station
further configured to:

reinitialize said counter value associated with said virtual

station.
16. The base station of claim 12, wherein said base station
further configured to:
update said contention window of at least one said virtual
station when transmission associated with said base sta-
tion results in one of: successful, and unsuccessful; and

select a counter value within range of said updated conten-
tion window.

17. The base station of claim 15, wherein said base station
further configured to:

track availability of said channel for a time interval,

wherein said availability corresponds to one of: an idle
state and a busy state;

determine that said channel is in said idle state for a time

interval; and

decrement said counter value associated with each said

virtual station in response to determining that said chan-
nel is in said idle state.

18. The base station of claim 17, wherein said time interval
for said busy state corresponds to a time interval between two
idle states, wherein said base station determines said channel
in one of: an occupied state for said time interval for said busy
state, and an unoccupied state for said time interval for said
idle state for a predetermined time.

19. The base station of claim 12, wherein said base station
further configured to update said contention window of each
said virtual station based on a pre-defined rule when plurality
of said counter values associated with each said virtual sta-
tions are zero.

20. The base station of claim 12, wherein said base station
further configured to update said contention window when
said counter value is non-zero within a certain number of
observation slots, wherein said observation slot corresponds
to said time interval for one of a busy state and an idle state.

21. The base station of claim 20, wherein said observation
slots are at least one of a fixed number, a variable number, and
indefinite.
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22. The base station of claim 20, wherein each said virtual
station reinitializes when said counter value is non-zero
within said certain number of said observation slots.
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