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(57) Abstract: In one embodiment of the present invention, a method for communication in a wireless LAN system is provided. 
The communication method comprises: a step of a first access point (AP) establishing a first basic service set (BSS) which uses a 
first primary channel (P-CH) and a first secondary channel (S-CH); and a step of a second AP establishing a second BSS which 
uses a second P-CH, a second S-CH, a second tertiary channel (T-CH) and a second quaternary channel (Q-C.H), wherein the band 
of the first P-CH and the band of the second P-Ch overlap each other, and the second P-CH is a common channel which is used in 
operating member stations of the second BSS.
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[description]

[invention Title]
METHOD AND APPARATUS FOR COMMUNICATION IN A WIRELESS 

LAN SYSTEM
[Technical Field]
[0001] The present invention relates to a wireless local
area network (WLAN) system, and more particularly, to a 
method for determining a channel and for performing 
communication in the WLAN system.
[Background Art]
[0002] With the advancement of information communication
technologies, various wireless communication technologies 
have recently been developed. Among the wireless 
communication technologies, a wireless local area network 
(WLAN) is a technology whereby Internet access is possible 
in a wireless fashion in homes or businesses or in a region 
providing a specific service by using a portable terminal 
such as a personal digital assistant (PDA), a laptop 
computer, a portable multimedia player (PMP), etc.
[0003] Ever since the institute of electrical and
electronics engineers (IEEE) 802, i.e., a standardization 
organization for WLAN technologies, was established in 
February 1980, many standardization works have been 
conducted.
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[0004] In the initial WLAN technology, a frequency of
2.4 GHz was used according to the IEEE 802.11 to support a 
data rate of 1 to 2 Mbps by using frequency hopping, spread 
spectrum, infrared communication, etc. Recently, the WLAN 
technology can support a data rate of up to 54 Mbps by using 
orthogonal frequency division multiplex (OFDM). In addition, 
the IEEE 802.11 is developing or commercializing standards 
of various technologies such as quality of service (QoS) 
improvement, access point protocol compatibility, security 
enhancement, radio resource measurement, wireless access in 
vehicular environments, fast roaming, mesh networks, inter
working with external networks, wireless network management, 
etc.
[0005] The IEEE 802.11η is a technical standard
relatively recently introduced to overcome a limited data 
rate which has been considered as a drawback in the WLAN. 
The IEEE 802.11η is devised to increase network speed and 
reliability and to extend an operational distance of a 
wireless network. More specifically, the IEEE 802.11η 
supports a high throughput (HT), i.e., a data processing 
rate of up to above 540 Mbps, and is based on a multiple 
input and multiple output (ΜΙΜΟ) technique which uses 
multiple antennas in both a transmitter and a receiver to 
minimize a transmission error and to optimize a data rate.
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[0006] An IEEE 802.11η HT WLAN system employs an HT
green field physical layer convergence procedure (PLCP) 
protocol data unit (PPDU) format which is a PPDU format 
designed effectively for an HT station (STA) and which can 
be used in a system consisting of only HT STAs supporting 
IEEE 802.11η in addition to a PPDU format supporting a 
legacy STA. In addition, an HT-mixed PPDU format is 
supported as a PPDU format designed to support an HT system 
in a system in which the legacy STA and the HT STA coexist.
[0007] With the widespread use of the WLAN and the
diversification of applications using the WLAN, there is a 
recent demand for a new WLAN system to support a higher 
throughput than a data processing rate supported by the IEEE 
802.11η. A next-generation WLAN system supporting a very 
high throughput (VHT) is a next version of the IEEE 802.11η 
WLAN system, and is one of IEEE 802.11 WLAN systems which 
have recently been proposed to support a data processing 
rate of above 1 Gbps in a MAC service access point (SAP).
[0008] The next generation WLAN system allows
simultaneous channel access of a plurality of VHT STAs for 
the effective use of a radio channel. For this, multi-user 
multiple input multiple output (MU-MIMO)-based transmission 
using multiple antennas is supported. The VHT AP can 
perform spatial division multiple access (SDMA) transmission 
for transmitting spatial-multiplexed data to the plurality 
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of VHT STAs. When data is simultaneously transmitted by 
distributing a plurality of spatial streams to the plurality 
of STAs by using a plurality of antennas, an overall 
throughput of the WLAN system can be increased.
[0009] The IEEE 802.11η standard represented as the
existing HT WLAN system supports a transmission channel 
having a bandwidth of 20MHz and 40MHz. In addition thereto, 
the next generation WLAN system intends to support a 
transmission channel having a bandwidth of 20MHz, 40MHz, 
80MHz, contiguous 160MHz, and non-contiguous 160MHz(80+80) 
or a bandwidth of a broader band. To provide a throughput 
of 1 Gbps or higher, a feasibility test is currently being 

conducted for the VHT system using 4x4 ΜΙΜΟ and a channel 
bandwidth of 80MHz or higher.
[0010] However, in general, a case where an 80MHz
bandwidth can be fully used by different communication 
systems or devices that use the same frequency band may be 
very limited. In addition, since a hotspot for providing a 
WLAN service is increased as the WLAN is widely used and 
utilized, an overlapping basic service set (OBSS) 
environment is increased in which a basic service area (BSA) 
which is a service area of that hotspot overlaps partially 
or fully. In the OBSS environment, in addition to the 
existing WLAN system, there is a need to consider a method 
for determining a channel to be used and for performing



5

20
11

24
12

81
 

01
 A

pr
 2

01
4 communication according to a channel condition of each of 

all available bandwidths and an apparatus for supporting the 
method.
[0011] Any discussion of documents, devices, acts or 
knowledge in this specification is included to explain the 
context of the invention. It should not be taken as an 
admission that any of the material formed part of the prior 
art base or the common general knowledge in the relevant art 
in Australia on or before the priority date of the claims 
herein .
[0012] Comprises/comprising and grammatical variations 
thereof when used in this specification are to be taken to 
specify the presence of stated features, integers, steps or 
components or groups thereof, but do not preclude the 
presence or addition of one or more other features, 
integers, steps, components or groups thereof.
[Summary of Invention]

[0013] In accordance with a first aspect of the
invention, there is provided a method of selecting, for a 
new basic service set (BSS), at least one channel from a set 
of channels in a wireless local area network, the method 
being performed by an access point (AP) and includes: 
selecting, for the new BSS, a primary channel from the set 
of channels, the set of channels having an operating channel 
width equal to one of 80 MHz, 80+80MHz or 160MHz, wherein 
the step of selecting includes scanning the set of channels 
to search for one or more existing BSSs, wherein the 
selected primary channel is not identical to a secondary
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step of scanning, wherein the secondary 20MHz of the one or 
more existing BSSs detected by the step of scanning is 
contiguous with a primary 20MHz channel of the one or more 
existing BSSs detected by the step of scanning, and 
wherein the selected primary channel does not overlap with a 
secondary 40MHZ channel of the one or more existing BSSs 
detected by the step of scanning, when the set of channels 
have an operating channel width equal to one of 80+80MHZ or 
160MHZ.
[0014] In one embodiment, the selected primary channel 
may be identical to the primary 20MHz channel of the one or 
more existing BSSs detected by the step of scanning.
[0015] In another embodiment, the selected primary 
channel is preferably not identical to the primary 20MHz 
channel of the one or more existing BSSs detected by the 
step of scanning.
[0016] In another embodiment, the contiguous primary and 
secondary 20 MHz channels of the one or more existing BSSs 
detected by the step of scanning may include a primary 40 
MHz channel of the one or more existing BSSs, and the 
primary 40 MHz channel of the one or more existing BSSs may 
be contiguous with a secondary 40 MHz channel of the one or 
more existing BSSs.
[0017] Further, the contiguous primary and secondary 40 
MHz channels of the one or more existing BSSs may include a 
primary 80 MHz channel of the one or more existing BSSs, and 
the primary 80 MHz channel of the one or more existing BSSs
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or more existing BSSs.
[0018] In addition, the contiguous primary and secondary 
80 MHz channels of the one or more existing BSSs may include 
one of a 160 MHz channel and a 80+80 MHz channel.
[0019] In another embodiment, the step of scanning can be 
performed before starting the new BSS.
[0020] In another embodiment, the step of selecting, for 
the new BSS, a primary channel from the set of channels may 
include selecting a secondary channel for the new BSS.
[0021] In another embodiment, the selected primary 
channel may include a 20 MHz primary channel.
[0022] In accordance with another aspect of the 
invention, there is provided an access point (AP) configured 
to select, for a new basic service set (BSS), at least one 
channel from a set of channels in a wireless local area 
network, the access point including: a transceiver; and a 
controller operatively connected to the transceiver and
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search for one or more existing BSSs, and select, for the 
new BSS, a primary channel from the set of channels, the set 
of channels having an operating channel width equal to one 
of 80 MHz, 80+80MHz or 160MHz, wherein the selected primary 
channel is not identical to a secondary 20MHz channel of one 
or more existing BSSs detected by the scan, wherein the 
secondary 20MHz of the detected one or more existing BSSs is 
contiguous with a primary 20MHz channel of the detected one 
or more existing BSSs, and wherein the selected primary 
channel does not overlap with a secondary 40MHZ channel of 
the one or more existing BSSs detected by the step of 
scanning, when the set of channels have an operating channel 
width equal to one of 80+80MHZ or 160MHZ.
[0023] In one embodiment, the selected primary channel is 
preferably identical to the primary 20MHz channel of the one 
or more existing BSSs detected by the scan.
[0024] In another embodiment, the selected primary 
channel is preferably not identical to the primary 20MHz 
channel of the one or more existing BSSs detected by the 
scan .
[0025] In another embodiment, the contiguous primary and 
secondary 20 MHz channels of the one or more existing BSSs 
detected by the scan may include a primary 40 MHz channel of 
the one or more existing BSSs, and the primary 40 MHz 
channel of the one or more existing BSSs is preferably 
contiguous with a secondary 40 MHz channel of the one or 
more existing BSSs .
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MHz channels of the one or more existing BSSs may include a 
primary 80 MHz channel of the one or more existing BSSs, and 
the primary 80 MHz channel of the one or more existing BSSs 
is preferably contiguous with a secondary 80 MHz channel of 
the one or more existing BSSs.
[0025b] Further, the contiguous primary and secondary 80 
MHz channels of the one or more existing BSSs may include 
one of a 160 MHz channel and a 80+80 MHz channel.
[0025c] In another embodiment, the controller is 
preferably configured to perform the scan of the set of 
channels to search for the one or more existing BSSs before 
starting the new BSS.
[0025d] In another embodiment, the controller is 
preferably configured to select a secondary channel for the 
new BSS.
[0025e] In another embodiment, the selected primary 
channel may include a 20 MHz primary channel.
[Advantageous Effects]

[0026] According to one embodiment of the present 
invention, a method capable of effectively selecting a 
broadband transmission channel in an overlapping BSS (OBSS) 
environment is provided, thereby being able to improve a 
throughput of a wireless local area network (WLAN) system.
[0027] According to one embodiment of the present 
invention, a data frame can be transmitted by changing a 
transmission channel depending on a channel state, thereby 
being able to improve a throughput of a WLAN system.
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[0028] FIG. 1 shows a physical layer architecture of a
WLAN system supported by LEEE 802.11.
[0029] FIG. 2 is a diagram showing an example of a PPDU 
format used in a WLAN system of the present invention.
[0030] FLG. 3 shows an example of a channel that can be 
used in an HT WLAN system supporting a 40MHz bandwidth.
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[0031] FIG. 4 shows a frame transmission method in a
WLAN system supporting a 40MHz bandwidth.
[0032] FIG. 5 shows an example of applying a sequence
for decreasing a PAPR in an HT WLAN system.
[0033] FIG. 6 shows an example of using a channel of a
WLAN system supporting an 80MHz bandwidth.
[0034] FIG. 7 shows a WLAN environment to which an
embodiment of the present invention is applicable.
[0035] FIG. 8 shows an example of a channel environment
to which a channel selection method is applicable according 
to an embodiment of the present invention.
[0036] FIG. 9 shows a first example of channel selection
based on an OBSS channel scanning rule according to an 
embodiment of the present invention.
[0037] FIG. 10 shows a second example of channel
selection based on an OBSS channel scanning rule according 
to an embodiment of the present invention.
[0038] FIG. 11 shows a third example of channel
selection based on an OBSS channel scanning rule according 
to an embodiment of the present invention.
[0039] FIG. 12 shows a first example of an 80MHz channel
selection method according to an embodiment of the present 
invention.
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a second example of an 80MHz 
channel selection method according to an embodiment of the 
present invention.
[0041] FIG. 14 shows a third example of an 80MHz channel
selection method according to an embodiment of the present 
invention.
[0042] FIG. 15 shows a channel environment to which an
embodiment of the present invention is applicable.
[0043] FIG. 16 shows an example of transmission channel
selection according to an embodiment of the present 
invention.
[0044] FIG. 17 shows another example of channel
selection according to an embodiment of the present 
invention.
[0045] FIG. 18 shows a first example of applying a
sequence to decrease a PAPR according to an embodiment of 
the present invention.
[0046] FIG. 19 shows a second example of applying a
sequence to decrease a PAPR according to an embodiment of 
the present invention.
[0047] FIG. 20 shows a third example of applying a
sequence to decrease a PAPR according to an embodiment of 
the present invention.
[0048] FIG. 21 shows a data frame transmission method
according to an embodiment of the present invention.
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[0049] FIG. 22 is a block diagram showing a wireless
apparatus for implementing an embodiment of the present 
invention.
[Mode for Invention]
[0050] Hereinafter, an embodiment of the present
invention will be described in detail with reference to the 
accompanying drawings .
[0051] A wireless local area network (WLAN) system
according to an embodiment of the present invention includes 
at least one basic service set (BSS). The BSS is a set of 
stations (STAs) successfully synchronized to communicate 
with one another. The BSS can be classified into an 
independent BSS (IBSS) and an infrastructure BSS.
[0052] The BSS includes at least one STA and an access
point (AP). The AP is a functional medium for providing a 
connection to STAs in the BSS through respective wireless 
media. The AP can also be referred to as other 
terminologies such as a centralized controller, a base 
station (BS), a scheduler, etc.
[0053] The STA is any functional medium including a
medium access control (MAC) and wireless-medium physical 
layer (PHY) interface satisfying the institute of electrical 
and electronics engineers (IEEE) 802.11 standard. The STA 
may be an AP or a non-AP STA. Hereinafter, the STA refers 
to the non-AP STA unless specified otherwise.
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[0054] The STA can be classified into a VHT-STA, an HT-
STA, and a legacy (L)-STA. The HT-STA is an STA supporting 
IEEE 802.11η. The L-STA is an STA supporting a previous 
version of IEEE 802.11η, for example, IEEE 802.11a/b/g. The 
L-STA is also referred to as a non-HT STA.
[0055] FIG. 1 shows a physical layer architecture of a
WLAN system supported by IEEE 802.11.
[0056] The IEEE 802.11 PHY architecture includes a PHY
layer management entity (PLME), a physical layer convergence 
procedure (PLCP) sub-layer 110, and a physical medium 
dependent (PMD) sub-layer 100. The PLME provides a PHY 
management function in cooperation with a MAC layer 
management entity (MLME). The PLCP sub-layer 110 located 
between a MAC sub-layer 120 and the PMD sub-layer 100 
delivers to the PMD sub-layer 100 a MAC protocol data unit 
(MPDU) received from the MAC sub-layer 120 under the 
instruction of the MAC layer, or delivers to the MAC sub
layer 120 a frame received from the PMD sub-layer 100. The 
PMD sub-layer 100 is a lower layer of the PDCP sub-layer and 
serves to enable transmission and reception of a PHY entity 
between two STAs through a radio medium. The MPDU delivered 
by the MAC sub-layer 120 is referred to as a physical 
service data unit (PSDU) in the PLCP sub-layer 110.
Although the MPDU is similar to the PSDU, when an aggregated 
MPDU (A-MPDU) in which a plurality of MPDUs are aggregated 
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from each other.
[0057] The PLCP sub-layer 110 attaches an additional
field including information required by a PHY transceiver in 
a process of receiving a PLCP service data unit (PSDU) from 
the MAC sub-layer 120 and delivering it to the PMD sub-layer 
100. The additional field attached to an MPDU in this case 
may be a PLCP preamble, a PLCP header, tail bits required on 
a data field, etc. The PLCP preamble serves to allow a 
receiver to prepare a synchronization function and antenna 
diversity before the PSDU is transmitted. The PLCP header 
includes a field including information on a PPDU to be 
transmitted, which will be described below in greater detail 
with reference to FIG. 2.
[0058] The PLCP sub-layer 110 generates a PPDU by
attaching the aforementioned field to the PSDU and transmits 
the generated PPDU to a reception STA via the PMD sub-layer. 
The reception STA receives the PPDU, acquires information 
required for data recovery from the PLCP preamble and the 
PLCP header, and recovers the data.
[0059] FIG. 2 is a diagram showing an example of a PPDU
format used in a WLAN system of the present invention.
[0060] Referring to FIG. 2, a PPDU 200 includes an L-STF
field 210, an L-LTF field 220, an L-SIG field 230, a VHT-
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SIGA field 240, a VHT-STF field 250, a VHT-LTF field 260, a 
VHT-SIGB field 270, and a data field 280.
[0061] A PLCP sub-layer constituting a PHY converts a
PSDU delivered from a MAC layer into the data field 280 by 
appending necessary information to the PSDU, generates the 
PPDU 200 by appending several fields such as the L-STF field 
210, the L-LTF field 220, the L-SIG field 230, the VHT-SIGA 
field 240, the VHT-STF field 250, the VHT-LTF field 260, the 
VHT-SIGB field 270, or the like, and delivers the PPDU 200 
to one or more STAs through a physical medium dependent 
(PMD) layer.
[0062] The L-STF 210 is used for frame timing
acquisition, automatic gain control (AGC) convergence, 
coarse frequency acquisition, etc.
[0063] The L-LTF field 220 is used for a frequency
offset and channel estimation for demodulation of the L-SIG 
field 230 and the VHT-SIGA field 240.
[0064] The L-SIG field 230 is used when the L-STA
receives the PPDU 200 to acquire data.
[0065] The VHT-SIGA field 240 includes control
information for interpreting the received PPDU 200 as common 
control information required for VHT-STAs which are MIMO- 
paired with an AP. The VHT-SIGA field 240 includes 
information on a spatial stream for each of the plurality of 
MIMO-paired STAs, bandwidth information, identification 
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information related to whether space time block coding
(STBC) is used, a group identifier for an STA group, 
information on an STA to which each group identifier is 
allocated, and information related to a short guard interval 
(GI) . Herein, the group identifier for the STA group may 
include whether a currently used ΜΙΜΟ transmission method is 
MU-MIMO or SU-MIMO.
[0066] The VHT-STF field 250 is used to improve
performance of AGC estimation in ΜΙΜΟ transmission.
[0067] The VHT-LTF field 260 is used when the STA
estimates a ΜΙΜΟ channel. Since the VHT WLAN system 
supports MU-MIMO, the VHT-LTF field 260 can be configured by 
the number of spatial streams in which the PPDU 200 is 
transmitted. In addition, when full channel sounding is 
supported and is performed, the number of VHT-LTFs may 
increase.
[0068] The VHT-SIGB field 270 includes dedicated control
information required when the plurality of MIMO-paired STAs 
receive the PPDU 200 to acquire data. Therefore, the STA 
may be designed such that the VHT-SIGB field 270 is decoded 
only when the common control information included in the 
VHT-SIGB field 270 indicates that the currently received 
PPDU 200 is transmitted using MU-MIMO transmission. On the 
contrary, the STA may be designed such that the VHT-SIGB 
field 270 is not decoded when the common control information 
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indicates that the currently received PPDU 200 is for a 
single STA (including SU-MIMO).
[0069] The VHT-SIGB field 270 includes information on
each STA's modulation, encoding, and rate-matching. A size 
of the VHT-SIGB field 270 may differ according to a ΜΙΜΟ 
transmission type (MU-MIMO or SU-MIMO) and a channel 
bandwidth used for PPDU transmission.
[0070] The data field 280 includes data to be
transmitted by the AP and/or the STA. More particularly, 
the data field may include a service field, a PSDU including 
data, a tail bit, and a padding bit. The service field is a 
field for initializing a scrambler used in a PPDU generation 
process. The tail bit may be configured with a bit sequence 
required to return a convolution encoder to a state O'. A 
bit size allocated to the tail field may be in proportion to 
the number of binary convolutional code (BCC) encoders used 
to encode data to be transmitted.
[0071] The PSDU may be a MAC protocol data unit (MPDU)
or aggregate MPDU (A-MPDU) which is a data unit delivered 
from a MAC layer. A size of a bit sequence constituting the 
PSDU may be expressed by a value of a length sub-field 
included in the VHT-SIG field.
[0072] The padding field consists of bits for filling a
bit space which remains when a bit size to be allocated for 
each OFDM is not satisfied even if bits constituting the
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PSDU and a bit constituting the tail field are included in a 
last symbol among a plurality of OFDM symbols transmitted by 
allocating the PPDU.
[0073] Hereinafter, the embodiment of the present
invention will be described by using terms 'channel' and 
'transmission channel'. In the present invention, the 
channel refers to a unit radio medium that can be used for 
frame transmission and/or reception between an AP and/or an 
STA and the STA, and has a characteristic in that it is 
allocated to have a constant bandwidth in a specific 
frequency band. In the embodiment of the present invention, 
the channel can be allocated to a 20MHz bandwidth. The 
transmission channel refers to a radio medium which is used 
for frame transmission and/or reception by an AP and/or an 
STA and another STA. The transmission channel can consist 
of a group of at least one channel. Hereinafter, a data 
frame can be used in the concept of including the 
aforementioned PPDU.
[0074] FIG. 3 shows an example of a channel that can be
used in an HT WLAN system supporting a 40MHz bandwidth.
[0075] The HT WLAN system supports 20MHz and 40MHz as a
transmission channel bandwidth that can be used by an AP 
and/or an STA. A transmission channel having a 40MHz 
bandwidth consists of two channels each having a 20MHz 
bandwidth. One of the two channels is called a primary
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channel (P-CH), and the other is called a secondary channel 
(S-CH). The P-CH is a channel used by STAs which are member 
STAs included in a basic service set (BSS) configured by the 
AP to operate the STAs. The S-CH is a 20MHz channel 
adjacent to a P-CH used for the purpose of creating a 40MHz 
channel.
[0076] In the HT WLAN system, the AP provides the STA
with information on a transmission channel for frame 
transmission. In this case, the information may include a 
bandwidth of an available transmission channel and 
information on a P-CH and an S-CH. The P-CH and the S-CH 
are adjacent to each other. Therefore, the information on 
the S-CH may include a value indicating whether it is an 
upper band or a lower band than the P-CH.
[0077] FIG. 4 shows a frame transmission method in a
WLAN system supporting a 40MHz bandwidth.
[0078] Referring to FIG. 4, an AP and/or an STA can
transmit a data frame by using 40MHz if an S-CH is in an 
idle state during a point coordinator function (PCF) 
interframe space (PIFS) which is a minimum frame interval 
before an expiry of a counter of a backoff performed to 
obtain a channel access opportunity. In this case, a PLCP 
header including control information required to obtain data 
through demodulation and decoding by receiving a data frame
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in a receiving end can be configured such that it is 
transmitted through a 20MHz bandwidth P-CH.
[0079] If a channel access is difficult because a
corresponding channel is frequently occupied or if a channel 
condition is not good because a noise and interference 
acting on the channel has a great effect, information 
indicating channel switching can be transmitted to the STA. 
In the channel switching, there may be a case where, when a 
P-CH needs to be changed, the P-CH is maintained and only an 
S-CH is changed. Therefore, the information indicating the 
channel switching may include sub-information indicating the 
P-CH, sub-information indicating at which position the S-CH 
exists with respect to the P-CH, and sub-information related 
to a time point at which the channel switching is applied. 
Channel switching information may be included in a channel 
switching announcement frame, which is one type of an action 
frame, and a beacon frame periodically transmitted by the AP 
to transmit control information required for frame 
transmission to the paired STA.
[0080] There may be a case where a new AP intends to
configure a new BSS in a situation where an existing BSS 
configured by an existing AP is present. In order for the 
AP to configure the new BSS, scanning is necessary to know 
which channel is used by existing BSSs. When a basic 
service area (BSA) of the existing BSS overlaps with a BSA 
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of the new BSS, a problem may arise in channel selection of 
each BSS. For this, when the P-CH and the S-CH of the new 
BSS newly configured by the AP are determined, the HT WLAN 
system considers an influence acting on the P-CH and/or the 
S-CH of the existing BSS in terms of a throughput and a 
fairness. Therefore, channel selection of each BSS in an 
overlapping BSS (OBSS) situation can be regulated according 
to a channel selection rule as shown in Table 1 below.
Herein, BSS1 denotes the existing BSS, and BSS2 denotes the 
new BSS.
[0081] [Table 1]
[0082]

BSS 1
BSS 2

Primary Channel Secondary Channel

Primary Channel 0 X
Secondary Channel X 0

[0083] First, it is assumed that the BSS1 supports 20MHz.
The BSS2 selects a band of a 40MHz transmission channel such 
that an S-CH to be used by the BSS2 is not the same band as 
a P-CH of the BSS1. Next, it is assumed that the BSS1 
supports 20MHz/40MHz. In this case, the BSS2 must select a 
channel such that a P-CH to be used by the BSS2 is not the 
same as the S-CH of the BSS1 and the S-CH is not the same 
band as the P-CH of the BSS1. Accordingly, a fairness of 
the BSS1 and the BSS2 in frame transmission can be ensured
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to some extent.
[0084] Meanwhile, when repetitive data is transmitted
through a different frequency block, the data can be 
transmitted by multiplexing any complex value in order to 
decrease a peak to average power ratio (PAPR). Transmission 
using the frequency block in the HT WLAN system can be as 
shown in FIG. 5.
[0085] FIG. 5 shows an example of applying a sequence
for decreasing a PAPR in an HT WLAN system.
[0086] Referring to FIG. 5, data is transmitted in such
a manner that data transmitted through a frequency block 
corresponding to a lower 20MHz in a full frequency band is 
multiplied by +1 and data transmitted through a frequency 
block corresponding to an upper 20MHz is multiplied by +j. 
That is, the PAPR can be decreased by using a length-2 
sequence of {+1, +j}.
[0087] Meanwhile, in order to provide a throughput of
lGbps or higher, the next generation WLAN system intends to 
support a transmission channel bandwidth of 80MHz, 
contiguous 160MHz, non-contiguous 160MHz (80+80MHz), and 
higher. For this reason, it is expected that four or more 
contiguous 20MHz channels will be used.
[0088] FIG. 6 shows an example of using a channel of a
WLAN system supporting an 80MHz bandwidth.
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[0089] Referring to FIG. 6, a first channel CH1, a
second channel CH2, a third channel CH3, and a fourth 
channel CH4 each have a 20MHz bandwidth, and are present in 
adjacent locations. An AP and/or an STA can transmit and 
receive data by using a channel having a 20MHz, 40MHz, or 
80MHz bandwidth according to a channel usage state.
[0090] In case of 20MHz data frame transmission, the AP
can determine a primary channel (P-CH) and can select the Ρ
ΟΗ as a transmission channel. As shown in FIG. 6, the AP 
can select a CH2 as the P-CH, and can transmit a 20MHz data 
frame to the STA by using the CH2 . In this case, the AP 
and/or the STA which intend to transmit a data frame 
determine whether the CH2 which is the P-CH is in an idle 
state on the basis of a carrier sense multiple access with 
collision avoidance (CSMA/CA) mechanism, and if it is in the 
idle state, perform data frame transmission.
[0091] In case of 40MHz data frame transmission, the AP
determines the P-CH similarly to the aforementioned case of 
20MHz data frame transmission. The P-CH can be determined 
to any one of the channels CHI, CH2, CH3, and CH4, and can 
be determined to a middle channel other than a boundary 
channel (i.e., the channel CHI or CH4) among all channel 
bands including the channels CHI to CH4 as shown in the 
figure. The S-CH can be determined to a channel adjacent to 
the determined P-CH, that is, to the channel CHI or CH3 in 
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the figure. The AP can signal bandwidth information of a 
transmission channel to be used, information on the P-CH, 
and information on the S-CH to the STA. Herein, the 
information on the S-CH may be information indicating 
whether the S-CH is an upper band or a lower band than the 
P-CH. If the P-CH is in an idle state, the AP can determine 
that the S-CH is also in the idle state and then can 
transmit a data frame by using a 40MHz transmission channel 
including the P-CH and the S-CH.
[0092] In case of 80MHz data frame transmission, the AP
can determine the P-CH and can determine one of channels 
adjacent to the P-CH as the S-CH. The P-CH can be 
determined to any one of the channels CHI, CH2, CH3, and CH4, 
and can be determined to a middle channel other than a 
boundary channel (i.e., the channel CHI or CH4) among all 
channel bands including the channels CH1 to CH4 as shown in 
the figure. The S-CH can be determined to a channel 
adjacent to the determined P-CH, that is, to the channel CHI 
or CH3 in the figure. The remaining two 20MHz channels 
other than the P-CH and the S-CH among the channels 
constituting the 80MHz transmission channel can be 
respectively referred to as a tertiary channel (T-CH) and a 
quaternary channel (Q-CH). If the CH2 is determined to the 
P-CH and the CHI is determined to the S-CH, the T-CH and the 
Q-CH can be determined to the CH3 and the CH4. Optionally, 
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the T-CH and the Q-CH can be collectively referred to as a 
40MHz S-CH, and in this case, a 20 MHz P-CH and a 20MHz S-CH 
can be collectively referred to as a 40MHz P-CH.
[0093] The AP determines that the selected P-CH is in
the idle state on the basis of the CSMA/CA mechanism, and if 
the remaining three 20MHz channels are present in the idle 
state for a specific time period (e.g., PIFS), can transmit 
a data frame by using an 80MHz transmission channel. A 
method of transmitting the data frame will be described 
hereinafter in greater detail.
[0094] The AP needs to select a transmission channel for
transmitting and receiving a frame with respect to the 
associated STA and to announce information thereof to the 
STA. Information on the transmission channel may include a 
bandwidth of the transmission channel, information on the Ρ
ΟΗ, information on the S-CH, information on the T-CH, and 
information on the Q-CH. The information on the P-CH may be 
information indicating a channel number corresponding to the 
P-CH. The information on the S-CH may be information 
indicating a channel number corresponding to the S-CH or 
information indicating a relative location with respect to 
the P-CH.
[0095] In addition, the information on the transmission
channel may include a center frequency of a channel band to 
which the transmission channel is allocated, bandwidth 
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information of the transmission channel, and information 
indicating a location of the 20MHz bandwidth P-CH. For 
example, if the AP is supposed to use a 20MHz transmission 
channel, the STA can know a frequency band of the 
transmission channel when the AP transmits information 
indicating 20MHz as bandwidth information of the 
transmission channel and information indicating the center 
frequency to the STA. In addition, it can be known that a 
frequency band allocated to the transmission channel is a 
frequency band allocated to the P-CH. When it is determined 
to use a 40MHz transmission channel, the STA can know the 
frequency band of the transmission channel when the AT 
transmits information indicating 40MHz as the bandwidth 
information of the transmission channel and information 
indicating the center frequency to the STA. The same also 
applies to an 80MHz (or higher) transmission channel. 
However, when transmitting information on a transmission 
channel consisting of a non-contiguous frequency band, 
information of the transmission channel may include 
bandwidth information of each divided frequency band and 
information indicating the center frequency.
[0096] The information on the transmission channel may
be transmitted as a part of a very high throughput (VHT) 
operational element. The VHT operational element includes 
information required for an operation of an AP and/or an STA 
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in the next generation WLAN system. Examples of the 
information may include information on the transmission 
channel, information indicating whether to use a reduced 
interframe spacing (RIFS), and information indicating 
whether an HT STA supporting 20/40MHz transmission and a 
legacy (L)-STA supporting 20MHz transmission are included in 
the BSS. The VHT operational element can be transmitted to 
the STA by using an association response frame, a re
association response frame, a probe response frame, a beacon 
frame, etc., or can be transmitted by using a separate 
management/action frame for VHT operational element 
transmission.
[0097] FIG. 7 shows a WLAN environment to which an
embodiment of the present invention is applicable.
[0098] Referring to FIG. 7, there is a BSS1 710
configured by an API 71, and an AP2 72 intends to configure 
a new BSS2 720. In this case, the BSS1 710 and the BSS2 720 
configure an OBSS environment. If the BSS2 720 is based on 
a next generation WLAN system supporting an 80MHz (or 
higher) transmission channel bandwidth, an OBSS scanning 
rule supporting the 80MHz (or higher) transmission channel 
bandwidth must be taken into consideration when the AP2 72 
determines a transmission channel for frame transmission and 
reception.
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[0099] When configuring the BSS2 720 which is a new BSS
supporting 80MHz data frame transmission, the AP2 72 must 
consider an influence to be given to a throughput and 
fairness of the existing BSS1 710. In this case, the BSS1 
710 can support 20MHz, 20/40MHz, or 20/40/80MHZ data frame 
transmission. There is a need for a method capable of 
selecting/managing a channel by considering an overlap 
relation of each of a P-CH, an S-CH, a T-CH, and a Q-CH. 
Hereinafter, a method of selecting a channel according to an 
OBSS scanning rule at the aforementioned channel band will 
be described in detail. For convenience of explanation, it 
is assumed that the AP and/or the STA transmit data through 
20, 40, and 80MHz transmission channels in the next 
generation WLAN system. However, the embodiment proposed in 
the present invention is also applicable to a WLAN system 
supporting an 80MHz (or higher) transmission channel.
[0100] Table 2 below shows an example in which the OBSS
scanning rule of the HT WLAN system is extendedly applied to 
the next generation WLAN system supporting 80MHz data frame 
transmission.
[0101] [Table 2]
[0102]
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BSS1 Primary Secondary Tertiary Quaternary
BSS2 Channe1 Channel Channel Channe1

Primary
Channe1

0 X X X

Secondary
X 0 0 0

Channe1
Tertiary
Channe1

X 0 0 0

Quaternary
X 0 0 0

Channe1

[0103] Referring to Table 2, when selecting the T-CH and
the Q-CH, the BSS2 cannot select them by allowing 
overlapping with the P-CH selected by the BSS1. In addition,

5 the S-CH of the BSS2 newly configured can be selected by 
allowing overlapping with the T-CH and/or the Q-CH of the 
existing BSS1. Since the P-CH can be freely selected, a 
freedom of selecting a transmission channel for 80MHz frame 
transmission is high and thus 80MHz frame transmission can

10 be more effectively supported. The transmission channel 
selection method based on the channel scanning rule proposed 
in Table 2 will be described below.
[0104] FIG. 8 shows an example of a channel environment
to which a channel selection method is applicable according

15 to an embodiment of the present invention.
[0105] Referring to FIG. 8, a full channel band consists
of channels, that is, a CHI 81, a CH2 82, a CH3 83, a CH4 84, 
and a CH5 85, each having a 20MHz bandwidth. It is assumed



- 28 -

5

10

15

20

that a P-CH of a BSS1 supporting an HT WLAN system is 
selected as the CH2 82, an S-CH is selected as the CH3 73, 
and the CH5 85 is in a channel environment in which a radar 
is detected. In this case, an AP which intends to configure 
a new BSS2 supporting 80MHz frame transmission must be able 
to effectively select/manage a transmission channel. There 
may be several methods for selecting a transmission channel 
of the BSS2 by considering the existing BSS1, and this is 
shown in FIG. 9 to FIG. 11.
[0106] FIG. 9 shows a first example of channel selection
based on an OBSS channel scanning rule according to an 
embodiment of the present invention.
[0107] In the example of FIG. 9, a P-CH of a BSS2 is
selected as a CHI 81. In this case, according to the OBSS 
channel scanning rule of Table 2, an S-CH of the BSS2 cannot 
be allowed to overlap with a CH2 82 which is a P-CH of a 
BSS1. Therefore, since an AP cannot select the CH2 82 as an 
S-CH, the BSS2 can support only 20MHz frame transmission 
and/or reception in this case.
[0108] FIG. 10 shows a second example of channel
selection based on an OBSS channel scanning rule according 
to an embodiment of the present invention.
[0109] Referring to FIG. 10, a P-CH of a BSS2 is
selected as a CH2 82. In this case, according to the OBSS 
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channel scanning rule based on Table 2, an S-CH can be 
selected as a CH3 83 selected as an S-CH of a BSS1.
[0110] A sub-figure (a) of FIG. 10 shows an example of
transmission channel selection in case of selecting a 
transmission channel used in a typical BSS when there is a 
restriction in that a P-CH can be located in a boundary 
channel of a full channel band. An AP cannot select a CH1 
81 as a T-CH and/or a Q-CH. This is because a CH2 82 
selected as a P-CH must be located in a boundary of a full 
transmission channel. In addition, a CH5 85 cannot be 
selected as a channel because the CH5 85 corresponds to a 
channel in which a radar is detected, and therefore the BSS2 
cannot support 80MHz frame transmission and can support up 
to 40MHz frame transmission.
[0111] A sub-figure (b) of FIG. 10 shows an example of
transmission channel selection when there is a restriction 
in that a P-CH can be located to a middle channel in a full 
channel band. Unlike the sub-figure (a) , a CH1 81 and a CH4 
84 can be selected as a T-CH and/or a Q-CH. Therefore, a 
BSS2 can support up to 80MHz frame transmission. However, 
in this case, if there is a need for a condition in which 
4MHz configured by the T-CH and the Q-CH corresponds to a 
contiguous frequency band, only up to 40MHz frame 
transmission may be supported as shown in the example of 
sub-figure (a).
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[0112] Meanwhile, an AP that configures the BSS2 cannot
select the CH3 83 as the P-CH. The reason of this is that a 
channel to be selected as the P-CH of the BSS2 and a channel 
selected as the S-CH of the BSS1 cannot overlap according to 
the OBSS channel scanning rule of Table 2. This is because 
a fairness problem may be caused in a channel access of the 
BSS1 and the BSS2.
[0113] FIG. 11 shows a third example of channel
selection based on an OBSS channel scanning rule according 
to an embodiment of the present invention.
[0114] In the example of FIG. 11, a P-CH of a BSS2 is
selected as a CH4 84. According to the OBSS channel 
scanning rule based of Table 2, an S-CH can be selected as a 
CH3 83. However, since a T-CH and/or a Q-CH of the BSS2 
cannot overlap with the P-CH of the BSS1, the BSS2 can 
support only up to 40MHz frame transmission. Maximum 
transmission channel selection is possible when an AP 
selects a transmission channel according to another OBSS 
scanning rule in which the T-CH and/or the Q-CH of the BSS2 
can overlap with the P-CH of the BSS1. This will be 
described below.
[0115] In a channel selection method of a next
generation WLAN system supporting 80MHz frame transmission, 
a method capable of effectively supporting an 80MHz channel 
bandwidth is important when considering a fairness similarly 
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to an HT WLAN system. Hereinafter, a method of selecting an 
80MHz channel on the basis of Table 2 in which the OBSS 
channel scanning rule of the conventional HT WLAN system is 
extended will be proposed. Since the next generation WLAN 
system supports only a frequency band less than 6GHz, a 5GHz 
band of the HT WLAN system will be described for example. 
Hereinafter, a method of selecting an 80MHz channel of a BSS 
to be newly configured will be described when an OBSS 
environment supporting the 80MHz channel is configured by an 
existing BSS using a 40MHz channel and the BSS to be newly 
configured.
[0116] <Case.l Non-overlapping 80MHz Channel Selection>
[0117] FIG. 12 shows a first example of an 80MHz channel
selection method according to an embodiment of the present 
invention.
[0118] Referring to a sub-figure (a) of FIG. 12, 8
channels (i.e., a CHI to a CH8) each having a 20MHz 
bandwidth are located contiguously. An 80MHz transmission 
channel band including the CH1, the CH2, the CH3, and the 
CH4 can be a UNIT lower frequency band, and an 80MHz channel 
band including the CH5, the CH6, the CH7, and the CH8 can be 
a UNIT middle frequency band. In addition, four channels 
(i.e., a CH9 to a CH12) each having a 20MHz bandwidth are 
located contiguously. An 80MHz channel band including the 
CH9, the CH10, the CH11, and the CH12 can be a UNIT upper 
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frequency band. It is assumed that the UNIT lower/middle 
frequency band and the UNIT upper frequency band are non
contiguous .
[0119] When an 80MHz channel is selected in a non
overlapping manner, three 80MHz channels can be selected. 
Among them, it is assumed that an 80MHz channel consisting 
of four 20MHz channels, i.e., the CH1 to the CH4, is an 
80MHz transmission (Tx) CHI, an 80MHz channel consisting of 
four 20MHz channels, i.e., the CH5 to the CH8, is an 80MHz 
Tx CH2, and an 80MHz channel consisting of four 20MHz 
channels, i.e., the CH9 to the CH12, is an 80MHz Tx CH3.
[0120] In the 80MHz CH1, a primary channel (P-CH) can be
selected as the CH1 or CH4 which is a 20MHz boundary sub
channel of the 80MHz channel as shown in the sub-figures 
(b)-l and 2. This is an example in which the OBSS channel 
scanning rule of the HT WLAN system is simply extended.
[0121] Meanwhile, the P-CH can be selected as the CH2 or
CH4 which is a middle 20MHz channel of the 80MHz channel as 
shown in the sub-figures (c)-l and 2. In this case, if 
there is a condition in which a tertiary channel (T-CH) and 
a quaternary channel (Q-CH) are located contiguously, the 
80MHz channel can be used only when the CH2 of the sub
figure (c)—1 and the CH3 of the sub-figure (c)-2 are 
selected as a secondary channel (S-CH). If the 
aforementioned condition does not exist, even if the CH3 of 
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the sub-figure (c)-l and the CH2 of the sub-figure (c)—2 are 
selected as an S-CH, frame transmission through the 80MHz 
transmission channel can be supported since a T-CH and a Q- 
CH can be selected.
[0122] If the P-CH can be located in any position of a
channel constituting an 80MHz transmission channel band, 
frame transmission through the 80MHz channel can be 
effectively supported.
[0123]
[0124] <Case,2 Overlapping 80MHz channel Selection with
the shifted 40MHz>
[0125] FIG. 13 shows a second example of an 80MHz
channel selection method according to an embodiment of the 
present invention.
[0126] Referring to a sub-figure (a) of FIG. 13, there
are an 80MHz Tx CH 1 including a CHI to a CH4, an 80MHz Tx 
CH2 including a CH3 to a CH6, an 80MHz Tx CH3 including a 
CH5 to a CH8, and an 80MHz Tx CH4 including a CH9 to a CH12. 
That is, the 80MHz Tx CH2 is a channel shifted by 40MHz from 
the 80MHz Tx CHI, and the 80MHz Tx CH3 is a channel shifted 
by 40MHz from the 80MHz Tx CH2. According to such a channel 
selection method, four 80MHz channels can be selected in 
total in a given frequency band. Since the 80MHz Tx CHI, 
the 80MHz Tx CH3, and the 80MHz Tx CH4 are identical to the 
80MHz Tx CHI, the 80MHz Tx CH2, and the 80MHz Tx CH3 of FIG.
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10, descriptions thereof will be omitted.
[0127] The 80MHz Tx CH2 can be selected when a radar is
detected in the CH2 and/or the CH7. In the 80MHz Tx CH2, 
the P-CH can be determined as the CH3 or CH6 which is a 
20MHz boundary channel of the 80MHz transmission channel as 
shown in the sub-figures (b)-l and 2.
[0128] Meanwhile, the P-CH can be selected as the CH4 or
CH5 which is a middle 20MHz channel of the 80MHz 
transmission channel as shown in the sub-figures (c)-l and 2. 
In this case, if there is a condition in which a T-CH and a 
Q-CH must be located contiguously, the 80MHz transmission 
channel can be used only when the CH3 of the sub-figure (c)- 
1 and the CH6 of the sub-figure (c)-2 are selected as an S- 
CH. If the aforementioned condition does not exist, even if 
the CH5 of the sub-figure (c)-l and the CH4 of the sub
figure (c)-2 are selected as an S-CH, frame transmission 
through the 80MHz transmission channel can be supported 
since a T-CH and a Q-CH can be selected.
[0129] If the P-CH can be located in any position of a
channel constituting an 80MHz transmission channel band, 
frame transmission through the 80MHz can be effectively 
supported.
[0130]
[0131] <Case.3 Overlapping 80MHz channel Selection with
the shifted 20MHz>
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[0132] FIG. 14 shows a third example of an 80MHz channel
selection method according to an embodiment of the present 
invention.
[0133] Referring to the sub-figure (a) of FIG. 14, an
80MHz transmission channel can be selected while shifting by 
20MHz from an 80MHz Tx CHI including a CH1 to a CH4. 
Therefore, an 80MHz Tx CHI to an 80MHz Tx CH6 can be 
selected, and more 80MHz channels can be selected than Case
1 and Case 2. Detailed descriptions on the 80MHz Tx CH1, 
the 80MHz Tx CH3, the 80MHz Tx CH5, and the 80MHz Tx CH6 
will be omitted since a channel can be selected according to 
a channel selection method proposed in Case 1 and Case 2. 
Hereinafter, a channel selection method for the 80MHz Tx CH2 
will be described in detail with reference to the sub-figure
(b) . Since the 80MHz Tx CH4 is similarly to the channel 
selection method of the 80MHz CH2, descriptions thereof will 
be omitted.
[0134] Referring to the sub-figure (b), the 80MHz Tx CH2
includes four channels (i.e., CH2 to CH5) each having a
2 0MHz bandwidth. The 80MHz Tx CH2 can be selected when a 
radar is detected in the CHI and/or the CH6. When a P-CH 
constituting 40MHz of a co-existing HT WLAN system is 
selected, the 80MHz CH2 can select a P-CH and an S-CH in 
association therewith. In this case, if there is no 
condition in which a T-CH and a Q-CH must be contiguous to 
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each other, the 80MHz transmission channel can be selected 
by selecting the T-CH as the CH2 and by selecting the Q-CH 
as the CH5 as shown in the figure.
[0135] When considering a deployment of an AP supporting
80MHz frame transmission, it may be more effective when 
there are a great number of 80MHz channels that can be 
selected. For example, a video streaming service provided 
by being implemented in a home entertainment system in a 
home can be a typical usage model. Since a video stream 
requires a high throughput, it is expected to require an AP 
and/or an STA supporting an 80MHz capability. In addition, 
when considering an environment (e.g., an apartment 
building) in which residents are concentrated, many targets 
are required for the 80MHz transmission channel that can be 
selected. This is because, if there is a small number of 
targets of the 80MHz transmission channel that can be 
selected, up to 40MHz capability can be supported in 
practice even if the AP has an 80MHz capability of a high 
cost.
[0136]
[0137] The aforementioned transmission channel selection
method is based on Table 2 showing a rule obtained by 
extendedly applying an OBSS channel scanning rule used as a 
basis of selecting a P-CH and an S-CH which constitute a 
40MHz transmission channel in the HT WLAN system to 80MHz 
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transmission channel selection. On the other hand, the 
transmission channel selection method for 80MHz frame 
transmission can be based on another OBSS channel scanning 
rule, and will be described below by taking Table 3 and

5 Table 4 for example.
[0138] [Table 3]
[0139]

[0140] Referring to Table 3, when selecting the T-CH and

BSS1 Primary Secondary Tertiary Quaternary
Channe1 Channe1 Channe1 Channe1

Primary
Channel

0 X X X

Secondary
X 0 X X

Channe1
Tertiary
Channe1

X X 0 X

Quaternary
X X X 0

Channel

10 the Q-CH, the BSS2 cannot select them by allowing 
overlapping with the P-CH selected by the BSS1. However, 
unlike in the case based on the OBSS channel scanning rule 
proposed in Table 2, the S-CH of the BSS2 newly configured 
cannot be selected by allowing overlapping with the T-CH

15 and/or the Q-CH of the existing BSS1 in Table 3. The OBSS 
channel scanning rule of Table 2 can select an S-CH more 
freely than that of Table 3. That is, since a freedom of 
selecting a transmission channel for 80MHz frame 
transmission is high, 80MHz frame transmission can be more 
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effectively supported. On the other hand, since the OBSS 
channel scanning rule of Table 3 does not allow overlapping 
selection of a T-CH and/or a Q-CH which are selected by the 
existing BSS1 and an S-CH to be selected by the BSS2, a

5 channel selection freedom for 80MHz frame transmission is 
relatively low, but a fairness of channel selection of the 
BSS1 and the BSS2 can be ensured to be relatively high. 
[0141] Table 4 below shows a method in which channel
selection only for a P-CH and an S-CH is based on OBSS

10 channel scanning rule of an HT WLAN system.
[0142] [Table 4]
[0143]

[0144] Referring to Table 4, a P-CH of a BSS2 to be

BSS1 Primary Secondary Tertiary Quaternary
BSS2 Channe1 Channe1 Channe1 Channe1

Primary 
Channel

0 X 0 0

Secondary
X 0 0 0

Channe1
Tertiary
Channe1

0 0 0 0

Quaternary
0 0 0 0

Channe1

15 newly configured can be selected irrespective of whether it 
is selected in an overlapping manner with a T-CH and/or a Q- 
CH of an existing BSS1. Likewise, an S-CH can also be 
selected irrespective of whether it is selected in an 
overlapping manner with the T-CH and/or the Q-CH of the BSS1.
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A difference with the OBSS scanning rule proposed in Table 2 
and Table 3 lies in that the T-CH and/or the Q-CH of the 
BSS2 which is newly configured can be selected irrespective 
of whether it is selected in an overlapping manner with the 
P-CH and/or the S-CH of the existing BSS1. This can be 
usefully applied in a channel environment of FIG. 15.
[0145] FIG. 15 shows a channel environment to which an
embodiment of the present invention is applicable.
[0146] Referring to FIG. 15, four channels 151, 152, 153,
and 154 each having a 20MHz bandwidth are located 
contiguously in an 80MHz frequency band. In addition, a 
BSS1 and a BSS2 which are based on an HT WLAN system are 
configured, and the BSS1 supports 20/40MHZ transmission by 
selecting a CH1 141 and a CH2 142 as a transmission channel. 
The BSS1 selects the CH1 151 as a P-CH, and selects the CH2 
152 as an S-CH. The BSS2 supports 20/40MHZ transmission by
selecting the CH3 143 and the CH4 144 as a transmission
channel. The BSS2 selects the CH3 143 as a P-CH and the CH4
144 as an S-CH.
[0147] In the channel environment of FIG. 15, an AP
which intends to configure a new BSS3 supporting 20/40/80MHz 

transmission can support up to 40MHz transmission when 
selecting a channel by using the OBSS channel scanning rule 
of Table 2 and Table 3 above. This will be described in 
greater detail with reference to FIG. 16.
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[0148] FIG. 16 shows an example of transmission channel
selection according to an embodiment of the present 
invention.
[0149] Referring to FIG. 16, an AP which intends to
configure a BSS3 cannot select a CHI 151 and a CH2 152 as a 
T-CH and a Q-CH when a CH3 153 is selected as a P-CH and a 
CH4 154 is selected as an S-CH. This is because a T-CH 
and/or Q-CH of the BSS3 can be selected in an overlapping 
manner with a P-CH and/or S-CH of a BSS1. On the contrary, 
when the AP selects the CH1 151 as the P-CH and selects the 
CH2 152 as the S-CH, the CH3 153 and the CH4 154 cannot be 
selected as the T-CH and the Q-CH. This is because the T-CH 
and/or Q-CH of the BSS3 can be selected in an overlapping 
manner with the P-CH and/or S-CH of the BSS2.
[0150] On the contrary, when a channel is selected using
an OBSS channel scanning rule of Table 4, a newly configured 
BSS3 can support 80MHz frame transmission. This will be 
described below with reference to FIG. 17.
[0151] FIG. 17 shows another example of channel
selection according to an embodiment of the present 
invention.
[0152] Referring to FIG. 17, an AP which intends to
configure a BSS3 can select a CH1 151 and/or a CH2 162 as a 
T-CH and/or a Q-CH even if a CH3 153 is selected as a P-CH 
and a CH4 154 is selected as an S-CH. This is because a P-
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CH and/or S-CH of a BSS2 and a T-CH and/or Q-CH of the BSS3 
to be newly configured are allowed to overlap with each 
other. Therefore, STAs and the AP constituting the BSS3 can 
transmit and/or receive an up to 80MHz frame.
[0153] In addition, when a transmission channel is
selected based on the OBSS channel scanning rule of Table 4 
in the channel environment of FIG. 10, an 80MHz transmission 
channel can be selected for the AP. This is because a P-CH 
and/or S-CH of a BSS2 and a T-CH and/or Q-CH of the BSS3 to 
be newly configured are allowed to overlap with each other.
[0154] As such, when a new OBSS channel scanning rule is
supplied, even in a situation where a plurality of BSSs 
supporting 40MHz frame transmission constitute an OBSS 
environment, an AP having an 80MHz capability can operate 
with its maximum performance.
[0155] Meanwhile, when repetitive data is transmitted
through a different frequency block, transmission is 
performed by multiplying any complex value to decrease a 
PAPR. In the HT WLAN system, a length-2 sequence {+1, -j} 
is applied to decrease the PAPR when transmitting a 40MHz 
data frame through two 20MHz channels. On the other hand, 
in case of the next generation WLAN system, an 80MHz data 
frame is transmitted through four 20MHz channels. In such a 
situation, a length-4 sequence for decreasing the PAPR can
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\ae J , be J , c, afbe expressed by {a, b, c, d} or . Herein, a,

b, c, and d are any complex values, and 0 < θ < 2π For 
example, when selecting an 80MHz transmission channel, it 
can be assumed that 'a' to be multiplied by a lower 20MHz 
and 'b' to be multiplied by an upper 20MHz are +1 and +j, 
and 0 —θ. As a result, a sequence of {+1, +j, c, d) can be 
used for 80MHz data frame transmission.
[0156] As described above with reference to FIG. 8 to
FIG. 11, in an 80MHz transmission channel bandwidth, 
locations of the P-CH and S-CH can change within an 80MHz 
bandwidth. Therefore, it is proposed to decrease the PAPR 
by applying a different sequence according to the location 
of the P-CH/S-CH. This will be described hereinafter with 
reference to FIG. 18 to FIG. 20.
[0157] FIG. 18 shows a first example of applying a
sequence to decrease a PAPR according to an embodiment of 
the present invention.
[0158] Referring to FIG. 18, a P-CH and an S-CH are
located at a lower 40MHz band in a full 80MHz bandwidth. 
Locations of the P-CH and the S-CH may change to each other 
within a 40MHz bandwidth. In such a channel environment, if 
it is assumed that a length-4 sequence in use is a=l, b=-j , 
and^-θ, transmission is performed by multiplying a sequence 
of {+1, +j, c, d] by a 20MHz channel. In doing so, the PAPR 
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can be decreased in 40MHz data frame transmission that can 
be performed in the HT WLAN system in which transmission is 
performed through the lower 40MHz, and backward 
compatibility can be satisfied. In this case, c and d may 
be +1, and -j.
[0159] FIG. 19 shows a second example of applying a
sequence to decrease a PAPR according to an embodiment of 
the present invention.
[0160] Referring to FIG. 19, a P-CH and an S-CH are
located in a middle 40MHz band in a full 80MHz bandwidth. 
Locations of the P-CH and the S-CH may change to each other 
within a 40MHz bandwidth. In such a channel environment, if 
it is assumed that a length-4 sequence in use is a=l, b=-j , 
and^—θ, transmission is performed by multiplying a sequence 
of {d, +1, + j, c} by a 20MHz channel. In doing so, the PAPR 
can be decreased in 40MHz data frame transmission that can 
be performed in the HT WLAN system in which transmission is 
performed through the middle 40MHz, and backward 
compatibility can be satisfied. In this case, c and d may 
be +1, and -j.
[0161] FIG. 20 shows a third example of applying a
sequence to decrease a PAPR according to an embodiment of 
the present invention.
[0162] Referring to FIG. 20, a P-CH and an S-CH are
located in an upper 40MHz band in a full 80MHz bandwidth.
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12 Locations of the P-CH and the S-CH may change to each other 
within a 40MHz bandwidth. In such a channel environment, if 
it is assumed that a length-4 sequence in use is a=l, b=-j , 

and^-θ, transmission is performed by multiplying a sequence 

of {c, d, +1, + j] by a 2 0MHz channel. In doing so, the PAPR 
can be decreased in 40MHz data frame transmission that can 
be performed in the HT WLAN system in which transmission is 
performed through the upper 40MHz, and backward 
compatibility can be satisfied. In this case, c and d may 
be +1, and -j.
[0163] In the aforementioned embodiment, a sequence is 
differently applied according to 80MHz transmission channel 
selection. The aforementioned sequence can be configured 
such that it is cyclically shifted according to a location 
of a P-CH.

{ae_j2X be~f2"3, c, d}
[0164] In addition, ’ ’ ’ may be any one of

{l-e-ϊ™, +1, -j} , {ι·ε-^, 1·β-βπθ,-1, +1} t and

{1-e-^ -l-eX2"0 +1 +1}
’ ’ ’ . For example, if it is assumed that

data can be multipled by {+1, +j, +1, -j} and then can 
be transmitted through the 20MHz channel, or data can be 
multiplied by (+1, +1, -1, +1} or {+1, -1, +1, +1} and then 
can be transmitted through the 20MHz channel. This
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corresponds to a sequence capable of decreasing the PAPR to 
the maximum extent possible.
[0165] Meanwhile, when the AP transmits and/or receives
a frame with respect to the STA, it may be necessary to 
change a transmission channel. This will be described below 
with reference to FIG. 21.
[0166] FIG. 21 shows a data frame transmission method
according to an embodiment of the present invention.
[0167] Referring to FIG. 21, in a 1st period, a CHI to a
CH4 are in an idle state. Therefore, an AP and/or an STA 
can transmit a data frame through an 80MHz transmission 
channel during the 1st period, and when selecting a 
transmission channel, the AP and/or the STA select the CH2 
as a P-CH, the CH1 as an S-CH, and the CH3 and the CH4 as a 
T-CH and a Q-CH. Optionally, the T-CH and the Q-CH can be 
collectively referred to as a 40MHz secondary channel (S-CH). 
The AP and/or the STA can transmit a data frame through the 
80MHz transmission channel including the CH1 to the CH4 to a 
reception STA and/or AP.
[0168] Before transmitting the data frame, the AP and/or
the STA need to confirm whether a channel is in the idle 
state. This can be performed based on a clear channel 
assessment (CCA) defined in the IEEE 802.11 standard. The 
AP and/or the STA can perform channel sensing, and can 
confirm a channel state according to a CCA result. The
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channel sensing performed by the AP and/or the STA can be 
performed in the order of P-CH -+ S-CH -+ T-CH -> Q-CH. If the 
T-CH and the Q-CH are collectively treated as a 40MHz S-CH, 
the channel sensing can be performed in the order of P-CH -+ 
S-CH -+ 40MHz S-CH. In this case, a 40MHz channel set 
consisting of the existing P-CH and S-CH may be a 40MHz P-CH. 
In addition, if a transmission channel bandwidth supporting 
the AP and/or the STA is greater than or equal to 80MHz, for 
example, 160MHz, the channel sensing can be performed in the 
order of P-CH -> S-CH -» 40MHz S-CH ->■ 80MHz S-CH. Herein, the 
80MHz S-CH implies a channel set of an 80MHz bandwidth 
contiguous to a channel set of the existing 80MHz bandwidth 
or a channel set of an 80MHz bandwidth non-contiguous 
thereto. In this case, the channel set of the existing 
80MHz bandwidth can be referred to as an 80MHz P-CH.
[0169] More particularly, the AP and/or the STA can
transmit a mask frame having a size of 20MHz on a 20MHz P-CH 
according to a hybrid coordination function (HCF) 
contention-based channel access (EDCA) rule. When the AP 
and/or the STA transmit a mask frame having a size of 40MHz 
by obtaining a transmission opportunity by waiting for point 
(coordination function) interframe space (PIFS) or according 
to the EDCA, the AP and/or the STA must perform channel 
sensing through a CCA for both of the P-CH having a size of 
20MHz and an S-CH having a size of 20MHz. When the AP 
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and/or the STA transmit a mask frame having a size of 80MHz 
by obtaining a transmission opportunity by waiting for PIFS 
or according to the EDCA, the AP and/or the STA must perform 
channel sensing through a CCA for both of the 20MHz P-CH, 
the 20MHz S-CH, and the 40MHz S-CH before transmitting the 
mask frame having a size of 80MHz. In addition, in case of 
supporting contiguous 160MHz transmission or non-contiguous 
160MHz transmission, when the AP and/or the STA transmit a 
mask frame having a size of 160MHz or 80MHz+80MHz by 
obtaining a transmission opportunity by waiting for PIFS or 
according to the EDCA, the AP and/or the STA must perform 
channel sensing through a CCA for both of the 20MHz P-CH, 
the 20MHz S-CH, the 40MHz S-CH, and the 80MHz S-CH before 
transmitting the mask frame.
[0170] In a MAC end for implementing WLAN communication
implemented by the AP and/or the STA, information on a 
channel state written based on the CCA result can be 
delivered to a PHY end, and this can be delivered through a 
pre-defined primitive (more specifically, a PHY- 
CCA.indication primitive).
[0171] The information on the channel state can be
implemented in a format of a channel list information 
element. The channel list information element may indicate 
a different meaning depending on a channel state. The
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meaning indicated by the channel list information element
may be as follows.
[0172] [Table 5]
[0173]
Channel list information element Description

Primary Channel 20MHz P-CH is in a busy state
Secondary Channel 20MHz S-CH is in a busy state
Tertiary Channel 

/Quaternary Channel 
or 

40MHz Secondary Channel

In case of T-CH/Q-CH, T-CH and/or 
Q-CH are in a busy data
In case of 40MHz S-CH, 40MHz S-CH 
are in a busy state

80MHz Secondary Channel 80MHz S-CH is in a busy state
5

10

15

20

[0174] The primitive can be generated when the channel
state changes during the channel sensing is performed 
through the CCA, and can be configured such that a data 
frame transmitted by the AP and/or the STA exists during a 
transmission period. Optionally, it can be generated in a 
different situation. The channel list information element 
can be transmitted by the AP and/or the STA to an STA and/or 
AP in a receiving end.
[0175] If the channel list information element included
in the primitive does not indicate the P-CH, the AP and/or 
the STA can transmit a frame having size of 20MHz. If the 
channel list information element does not indicate the P-CH 
or does not indicate the P-CH and the S-CH, the AP and/or 
the STA can transmit a frame having a size of 20MHz or a 
frame having a size of 40MHz. If the channel list 
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information element does not indicate the P-CH, or the P-CH 
and the S-CH, or the P-CH, the S-CH, and the 40MHz S-CH, the 
AP and/or the STA can transmit a frame having a size of 
20MHz, 40MHz, or 80MHz.
[0176] Referring back to FIG. 21, the data frame
transmitted by the AP and/or the STA includes a PLCP header 
and a data field. Transmission channel information can be 
included in the PLCP header. A transmission channel 
bandwidth and information on a P-CH, an S-CH, a T-CH, and a 
Q-CH is included in the transmission channel information. 
The information on the S-CH may be information indicating 
whether the S-CH is located in an upper channel or a lower 
channel than the P-CH. More specifically, the transmission 
channel information can be included in a VHT-SIG field of 
the PLCP header. In case of a transmission channel of a 
broader band than 80MHz, for example, a WLAN system 
supporting a contiguous 160MHz and 80MHz+80MHz transmission 
channel, transmission channel information based on the 
transmission channel bandwidth can be included.
[0177] As another type of transmission channel
information, the transmission channel information may 
include information on a transmission channel bandwidth, a 
center frequency, and a P-CH. The transmission channel 
bandwidth information can indicate 20MHz, 40MHz, and 80MHz, 
and in case of a WLAN system supporting transmission of
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160MHz or higher, can indicate a contiguous 160MHz and non
contiguous 160MHz(80MHz + 80MHz).
[0178] In case of 20MHz, 40MHz, 80MHz, and contiguous
160MHz, the center frequency information can indicate a 
center frequency of a frequency band constituting a 
transmission channel. In case of non-contiguous 160MHz, 
information indicating a center frequency of a 1st frequency 
band and information indicating a center frequency of a 2nd 

frequency band can be included. In a detailed method for 
providing the center frequency information, a transmission 
channel starting frequency and a transmission channel center 
frequency index value can be provided. In this case, it can 
be related as "center frequency = transmission channel 
starting frequency + 5*center frequency index". Likewise, 
the P-CH information can indicate a center frequency of the 
P-CH. Hereinafter, the transmission channel information 
included in the PLCP header may include at least one of the 
aforementioned two types .
[0179]

[0180] When the AP and/or the STA transmit a data frame,
the PLCP header can be transmitted through the P-CH and the 
data field can be transmitted through a full band of the 
transmission channel.
[0181] In a 2nd period, a CCA result for a CH3 and a CH 4
is in a 2nd period, and thus the AP cannot use the CH3 and 
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the CH4 as a transmission channel and the AP and/or the STA 
can perform 40MHz frame transmission by using the CH1 and 
the CH2. Therefore, the AP and/or the STA transmit 
transmission channel information to a reception STA and/or 
STA by including it into a PLCP header. When it is 
confirmed that the transmission channel consists of the CHI 
and the CH2 by using the transmission channel information, 
the STA can receive a data frame through a transmission 
channel including the CH1 and the CH2.
[0182] In a 3rd period, a CCA result for a CH1 selected
as the existing S-CH is a busy state, and thus the AP cannot 
use the CH1. According to the conventional channel 
selection method, when the S-CH cannot be used, the AP 
and/or the STA can use only a 20MHz transmission channel. 
However, if a channel adjacent to the P-CH is in an idle 
state, the 40MHz transmission channel can be used if the 
adjacent channel in the idle state is used as the S-CH. 
Therefore, the present invention proposes a method in which 
the AP transmits information indicating that a channel 
selected as the S-CH changes to another state, i.e., the 
idle state, to the STA.
[0183] The AP can configure the S-CH information to
indicate that the S-CH is an upper channel than the P-CH, 
and can transmit the information to the STA by including the 
information into a PLCP header. In this case, the STA can 
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know that the S-CH is changed to the CH3. In addition, the 
AP can configure transmission channel information indicating 
a new center frequency with a 40MHz bandwidth and can 
transmit the information by including the information into 
the PLCP header to the STA. In this case, the STA can know 
that the 40MHz transmission channel has a frequency band 
configured by the CH2 and the CH3, and can receive a data 
frame through the transmission channel.
[0184] Therefore, even if the AP transmits the data
field through the 40MHz transmission channel including the 
CH2 and the CH3, the STA can receive the data field. As 
such, by using a method of selecting a channel by 
dynamically changing the channel, the AP can more 
effectively select the transmission channel and can improve 
an overall throughput of the WLAN system.
[0185] Although the channel change is achieved by the AP
in the embodiment of FIG. 21, the channel change can also be 
implemented by using the data frame transmitted by the STA. 
The aforementioned embodiment can be implemented if the 
transmission channel information is included in the PLCP 
header of the frame transmitted by the STA.
[0186] Although changing of the transmission channel is
implemented by including transmission channel information 
into a PLCP header of a data frame in the embodiment of FIG. 
21, it can also be implemented by using a method in which
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transmission channel information is transmitted by including 
it into an association response frame, re-association 
response frame, probe response frame, beacon frame, and 
management/action frame transmitted by the AP to the STA. 
[0187] FIG. 22 is a block diagram showing a wireless
apparatus for implementing an embodiment of the present 
invention.
[0188] Referring to FIG. 22, a wireless apparatus 2200
includes a processor 2210, a memory 2220, and a transceiver 
2230. The transceiver 2230 transmits and/or receives a 
radio signal, and implements an IEEE 802.11 PHY layer. The 
processor 2210 is operationally coupled to the transceiver 
2230 and is configured to implement a MAC layer and/or PHY 
layer for implementing the embodiment of the present 
invention shown in FIG. 7 to FIG. 21 in which a data frame 
such as a PPDU format is transmitted, a transmission channel 
is selected, and the data frame is transmitted through the 
transport channel.
[0189] The processor 2210 and/or the transceiver 2230
may include an application-specific integrated circuit 
(ASIC), a separate chipset, a logic circuit, and/or a data 
processing unit. When the embodiment of the present 
invention is implemented in software, the aforementioned 
methods can be implemented with a module (i.e., process, 
function, etc.) for performing the aforementioned functions.
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The module may be stored in the memory 2220 and may be 
performed by the processor 2210. The memory 2220 may be 
located inside or outside the processor 2210, and may be 
coupled to the processor 2210 by using various well-known 

5 means.
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4 THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method of selecting, for a new basic service set 
(BSS), at least one channel from a set of channels in a 
wireless local area network, the method being performed by 
an access point (AP) and includes:

selecting, for the new BSS, a primary channel from the 
set of channels, the set of channels having an operating 
channel width equal to one of 80 MHz, 80+80MHz or 160MHz,

wherein the step of selecting includes scanning the set 
of channels to search for one or more existing BSSs,

wherein the selected primary channel is not identical 
to a secondary 20MHz channel of one or more existing BSSs 
detected by the step of scanning,

wherein the secondary 20MHz of the one or more existing 
BSSs detected by the step of scanning is contiguous with a 
primary 20MHz channel of the one or more existing BSSs 
detected by the step of scanning, and

wherein the selected primary channel does not overlap 
with a secondary 40MHZ channel of the one or more existing 
BSSs detected by the step of scanning, when the set of 
channels have an operating channel width equal to one of 
80+80MHZ or 160MHZ.

2. The method of claim 1, wherein the selected primary 
channel is identical to the primary 20MHz channel of the one 
or more existing BSSs detected by the step of scanning.



56

20
11

24
12

81
 

01
 A

pr
 2

01
4 3. The method of claim 1, wherein the selected primary 

channel is not identical to the primary 20MHz channel of the 
one or more existing BSSs detected by the step of scanning.

4. The method of claim 1,
wherein the contiguous primary and secondary 20 MHz 

channels of the one or more existing BSSs detected by the 
step of scanning include a primary 40 MHz channel of the one 
or more existing BSSs, and

wherein the primary 40 MHz channel of the one or more 
existing BSSs is contiguous with a secondary 40 MHz channel 
of the one or more existing BSSs.

5. The method of claim 4,
wherein the contiguous primary and secondary 40 MHz 

channels of the one or more existing BSSs include a primary 
80 MHz channel of the one or more existing BSSs, and

wherein the primary 80 MHz channel of the one or more 
existing BSSs is contiguous with a secondary 80 MHz channel 
of the one or more existing BSSs.
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6. The method of claim 5,
wherein the contiguous primary and secondary 80 MHz 

channels of the one or more existing BSSs include one of a 
160 MHz channel and a 80+80 MHz channel.

7. The method of claim 1, wherein the step of scanning is 
performed before starting the new BSS.

8. The method of claim 1, wherein the step of selecting, 
for the new BSS, a primary channel from the set of channels 
includes :

selecting a secondary channel for the new BSS.

9. The method of claim 1, wherein the selected primary 
channel includes a 20 MHz primary channel.

10. An access point (AP) configured to select, for a new 
basic service set (BSS), at least one channel from a set of 
channels in a wireless local area network, the access point 
including :

a transceiver; and
a controller operatively connected to the transceiver 

and configured to:
perform a scan of the set of channels to search for one 

or more existing BSSs, and
select, for the new BSS, a primary channel from the set 

of channels, the set of channels having an operating channel 
width equal to one of 80 MHz, 80+80MHz or 160MHz,
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to a secondary 20MHz channel of one or more existing BSSs 
detected by the scan,

wherein the secondary 20MHz of the detected one or more 
existing BSSs is contiguous with a primary 20MHz channel of 
the detected one or more existing BSSs, and

wherein the selected primary channel does not overlap 
with a secondary 40MHZ channel of the one or more existing 
BSSs detected by the step of scanning, when the set of 
channels have an operating channel width equal to one of 
80+80MHZ or 160MHZ.

11. The access point of claim 10, wherein the selected 
primary channel is identical to the primary 20MHz channel of 
the one or more existing BSSs detected by the scan.

12. The access point of claim 10, wherein the selected 
primary channel is not identical to the primary 20MHz 
channel of the one or more existing BSSs detected by the 
scan .
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13. The access point of claim 10,
wherein the contiguous primary and secondary 20 MHz 

channels of the one or more existing BSSs detected by the 
scan include a primary 40 MHz channel of the one or more 
existing BSSs, and

wherein the primary 40 MHz channel of the one or more 
existing BSSs is contiguous with a secondary 40 MHz channel 
of the one or more existing BSSs.

14. The access point of claim 13,
wherein the contiguous primary and secondary 40 MHz 

channels of the one or more existing BSSs include a primary 
80 MHz channel of the one or more existing BSSs, and

wherein the primary 80 MHz channel of the one or more 
existing BSSs is contiguous with a secondary 80 MHz channel 
of the one or more existing BSSs.

15. The access point of claim 14,
wherein the contiguous primary and secondary 80 MHz 

channels of the one or more existing BSSs include one of a 
160 MHz channel and a 80+80 MHz channel.

16. The access point of claim 10, wherein the controller is 
configured to perform the scan of the set of channels to 
search for the one or more existing BSSs before starting the 
new BSS.

17. The access point of claim 10, wherein the controller is 
configured to select a secondary channel for the new BSS.
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primary channel includes a 20 MHz primary channel.

19. A method of selecting, for a new basic service set, at 
least one channel from a set of channels in a wireless local 
area network, substantially as herein before described with 
reference to Figures 2 to 22 of the accompanying drawings.

20. An access point configured to select, for a new basic 
service set, at least one channel from a set of channels in 
a wireless local area network, substantially as herein 
before described with reference to Figures 2 to 22 of the 
accompanying drawings .
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