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2) Original disclosure for amended claims 5 and 13

The amendments to claims 5 and 13 are originally disclosed on page 29, lines 15-16 of
the description:

“The number of space time streams (NSTS) field indicates the number of space-time
streams used for MIMO transmission.” (page 29, lines 15-16)

As compared to the original set of claims, original claims 9-12 have been cancelled. It is
stressed, that the cancelling of those claims does not constitute any waiver of any rights.
The applicant reserves the right to revert to the subject matter of original claims 9-12 at a
later point in time, e.g. via a divisional application.

Respectfully submitted,
Axel Schmitt-Nilson
Encl.:

amended set of claims 1-16 (marked-up and clean copies)
copy of online payment confirmation
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16.10.19
Reference Application No./Patent No.
M24159.0 18736375.9 - 1215 /3567911 PCT/KR2018000443
Applicant/Proprietor

Wilus Institute of Standards and Technology Inc., et al

Notification of European publication number and information on the application of
Article 67(3) EPC

You are hereby informed that the technical preparations for the publication of the translation of the
above-mentioned international application as supplied to the EPO pursuant to Article 153(4) EPC have
been completed.

The translation will be published on 13.11.19.

The publication number is: 3567811.

The publication in accordance with Article 153(4) EPC will be mentioned in European Patent Bulletin
number 2019/46 (hitp://www.european-patent-office.org/e pub/bulletin/index.htm).

The title of the invention in the three official languages of the European Patent Office is worded as follows:

DRAHTLOSKOMMUNIKATIONSVERFAHREN UND DRAHTLOSKOMMUNIKATIONSENDGERAT
ZUR SIGNALISIERUNG VON MEHRBENUTZERPAKETEN

WIRELESS COMMUNICATION METHOD AND WIRELESS COMMUNICATION TERMINAL FOR
SIGNALING MULTI-USER PACKET

PROCEDE DE COMMUNICATION SANS FIL ET TERMINAL DE COMMUNICATION SANS FIL
POUR SIGNALISATION DE PAQUETS MULTI-UTILISATEURS

Provisional protection under Article 67(1) and (2) EPGC in the individual contracting states becomes
effective when the conditions referred to in Article 67(3) EPC have been fulfilled. Provisional protection in
the individual extension and validation states is governed by the national laws of the countries concerned.
For more details, see Chapter Il of the EPO brochure "National Law relating to the EPC"
(www.epo.org/law-practice/legal-texts/national-law.html), which also contains information about the
extension and validation system. Further information can also be found in the Official Journal of the
European Patent Office.

In all future communications to the EPO, please quote the application number as indicated above, i.e.
including the final four figures (which identify the Directorate responsible for the subsequent procedure).

EPO Form 1203 04.16 page 1 of 2
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Date

Application No. 18736375.9

Remark

For European patent applications with a date of publication after 01.04.05, no paper copies will be
forwarded to the applicant any longer. The publication can be downloaded, free of charge, from the EPO
publication server https://data.epo.org/publication-server/ or can be ordered from the Vienna sub-office
upon payment of a fee (see Decision of the President of the EPO dated 12 July 2007 concerning the form
of publication of European patent applications, European search reports and European patent
specifications, Special edition No. 3, OJ EPO 2007, 97).
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PRIORITY : KR/09.01.17/ KRA 20170003147
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Communication pursuant to Rules 161(2) and 162 EPC

1. Amendment of the application (R. 161(2) EPC)
The above-mentioned international (Euro-PCT) application has entered the European phase.

Under Articles 28, 41 PCT and Rules 52, 78 PCT the application may be amended before a designated or
elected Office.

In accordance with Rule 161(2) EPC, you may amend your application once within a non-extendable
period of six months after notification of the present communication.

If filing amendments, you must identify them and indicate the basis for them in the application as filed.
Failure to meet either requirement may lead to a communication from the Examining Division requesting
that you correct this deficiency (R. 137(4) EPC).

The claims applicable on expiry of this period, i.e. those filed on entry into the European phase or in

response to the present communication, will form the basis for the calculation of any claims fee to be paid
(see page 2).

Registered letter
EPO Form 1226CC 12.17 (NFS) EUCL  (16/08/13) page 1 of 3
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Date 23.08.19 Application No. 18736375.9

2 Claims fees under Rule 162 EPC

If the application documents on which the European grant procedure is to be based comprise more than
fifteen claims, a claims fee shall be payable for the sixteenth and each subsequent claim within the period
provided for in Rule 159(1) EPC.

[0 Based on the application documents currently on file, all necessary claims fees have already been
paid (or the documents do not comprise more than 15 claims).

[0 All necessary fees will be debited automatically according to the automatic debit order.

B4 The claims fees due for the claims 16 to 20 were not paid within the above-mentioned period.

Any outstanding claims fee, either based on the current set of claims or on any amended claims to be filed
pursuant to Rule 161 EPC (see page 1), may still be validly paid within a non-extendable period of six
months after notification of this communication (R. 162(2) EPC).

If a payment is made for only some of the claims, you must indicate for which claims it is intended. If a
claims fee is not paid in due time, the claim concerned is deemed to be abandoned (R. 162(4) EPC).

If claims fees have already been paid, but on expiry of the above-mentioned period there is a new set of
claims containing fewer fee-incurring claims than before, the claims fees in excess of those due under
Rule 162(2), second sentence EPC will be refunded (R. 162(3) EPC).

You are reminded that the supplementary search carried out according to Atticle 153(7) EPC will relate
only to the last set of claims applicable on expiry of the above period AND will be confined to those
fee-incurring claims for which fees have been paid in due time.

The claims fee is currently

EUR 235 for the 16th and each subsequent claim up to the limit of 50
EUR 585 for the 51st and each subsequent claim

Making payments
For payments made via deposit account, please note that as from 1 December 2017 debit orders will only
be carried out if filed in an electronically processable format (xml), using an accepted means of filing as
laid down in the Arrangements for deposit accounts (ADA), published in the Supplementary publication in
the Official Journal.

All relevant information related to the modes of payment of fees to the EPO can be retrieved from the EPO
website at "Making Payments”.

Information concerning fee amounts

Procedural fees are usually adjusted every two years, on even years, with effect from 1 April. Therefore,
before making a payment, parties should verify the amounts actually due on the date of payment using the
applicable version of the Schedule of fees and expenses, published as a Supplement to the Official
Journal of the EPO, available on the EPO website (www.epo.org) at www.epo.org/schedule-of-fees.
The "Schedule of fees" table allows the viewing, downloading and searching of individual fee amounts,
both current and previous.

EPO Form 1226CC 12.17 (NFS) EUCL  (16/08/13) page 2 of 3
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Date 23.08.19

Application No. 18736375.9

Important note to users of the automatic debiting procedure
Unless the EPO receives prior instructions to the contrary, the fees for all claims incurring fees will be
debited on the last day of the period for payment.
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M24159.0

[ABSTRACT)]

The present invention relates to a wireless communication method and a
wireless communication terminal for signaling a multi-user packet.

More specifically, provided are a wireless communication terminal including
a communication unit; and a processor configured to process signals transmitted and
received through the communication unit, wherein the processor receives, through the
communication unit, a high efficiency multi-user PHY protocol data unit (HE MU
PPDU), wherein a preamble of the HE MU PPDU includes high efficiency signal A
field (HE-SIG-A) and high efficiency signal B field (HE-SIG-B), and decodes the
received HE MU PPDU based on information obtained from the HE-SIG-A, wherein a
configuration of the HE-SIG-B is identified based on information obtained from at least

one subfield of the HE-SIG-A and a wireless communication method using the same.

-67 -
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[CLAIMS]

1. A wireless communication terminal, the terminal comprising:

a communication unit; and

a processor configured to process signals transmitted and received through the
communication unit,

wherein the processor is configured to:

receive, through the communication unit, a high efficiency multi-user PHY
protocol data unit (HE MU PPDU), wherein a preamble of the HE MU PPDU includes
high efficiency signal A field (HE-SIG-A) and high efficiency signal B field (HE-SIG-
B), and

decode the received HE MU PPDU based on information obtained from the
HE-SIG-A,

wherein a configuration of the HE-SIG-B is identified based on information

obtained from at least one subfield of the HE-SIG-A.

2. The wireless communication terminal of claim 1, wherein when a SIG-B
compression field of the HE-SIG-A indicates full bandwidth MU-MIMO transmission
so that a common field is not present in the HE-SIG-B, a configuration of a user specific
field of the HE-SIG-B is identified based on information obtained from at least one

subfield of the HE-SIG-A.

3. The wireless communication terminal of claim 2, wherein when the SIG-B
compression field of the HE-SIG-A indicates full bandwidth MU-MIMO transmission,
the configuration of the user specific field of the HE-SIG-B is identified based on

information on the number of MU-MIMO users indicated by the HE-SIG-A.

-61 -
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4. The wireless communication terminal of claim 3,

wherein a type of a user field constituting the user specific field of the HE-
SIG-B includes a user field for MU-MIMO allocation and a user field for non-MU-
MIMO allocation,

wherein when the information on the number of MU-MIMO users indicates
two or more users, the user specific field of the HE-SIG-B consists of user fields for
MU-MIMO allocation, and

wherein when the information on the number of MU-MIMO users indicates a
single user, the user specific field of the HE-SIG-B consists of one user field for non-

MU-MIMO allocation.

5. The wireless communication terminal of claim 4,

wherein the user field for MU-MIMO allocation includes a spatial
configuration field indicating the total number of spatial streams in an MU-MIMO
allocation and the number of spatial streams for each terminal in the MU-MIMO
allocation, and

wherein the user field for non-MU-MIMO allocation includes a number of

spatial streams (NSTS) field.

6. The wireless communication terminal of claim 4, wherein the user field for

non-MU-MIMO allocation is a user field based on orthogonal frequency division

multiple access (OFDMA) allocation.

7. The wireless communication terminal of claim 3, wherein when the SIG-B

-62-
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compression field of the HE-SIG-A indicates full bandwidth MU-MIMO transmission,
the information on the number of MU-MIMO users is indicated by a number of HE-

SIG-B symbols field in the HE-SIG-A.

8. The wireless communication terminal of claim 1,

wherein the HE-SIG-A includes a UL/DL field indicating whether the PPDU
is transmitted on an uplink or transmitted on a downlink, and

wherein at least one subfield of the HE-SIG-A of the PPDU indicates different

information or is set differently based on a value indicated by the UL/DL field.

9. The wireless communication terminal of claim 8,

wherein when the UL/DL field indicates a downlink transmission, a specific
value of a bandwidth field of the HE-SIG-A indicates a predetermined non-contiguous
band, and

wherein when the UL/DL field indicates an uplink transmission, the specific

value of the bandwidth field of the HE-SIG-A indicates a predetermined narrow band.

10. The wireless communication terminal of claim 9, wherein the

predetermined narrow band includes at least one of a left-106-tone and a right-106-tone.

11. The wireless communication terminal of claim 8,

wherein when the UL/DL field indicates a downlink transmission, a SIG-B
compression field of the HE-SIG-A indicates whether to perform a full bandwidth MU-
MIMO transmission in which a common field is not present in an HE-SIG-B field, and

wherein when the UL/DL field indicates an uplink transmission, the SIG-B

L83
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compression field of the HE-SIG-A always indicates that the common field is not

present in the HE-SIG-B field.

12. The wireless communication terminal of claim 8, wherein when a SIG-B
compression field of the HE-SIG-A indicates a compression mode of an HE-SIG-B field,

a number of HE-SIG-B symbols field in the HE-SIG-A indicates information
on the number of MU-MIMO users if the UL/DL field indicates a downlink
transmission, and

the number of HE-SIG-B symbols field in the HE-SIG-A indicates

information on the number of OFDM symbols in the HE-SIG-B field.

13. A wireless communication method of a wireless communication terminal,
the method comprising:

receiving a high efficiency multi-user PHY protocol data unit (HE MU
PPDU), wherein a preamble of the HE MU PPDU includes high efficiency signal A
field (HE-SIG-A) and high efficiency signal B field (HE-SIG-B); and

decoding the received HE MU PPDU based on information obtained from the
HE-SIG-A,

wherein a configuration of the HE-SIG-B is identified based on information

obtained from at least one subfield of the HE-SIG-A.

14. The wireless communication method of claim 13, wherein when a SIG-B
compression field of the HE-SIG-A indicates full bandwidth MU-MIMO transmission
so that a common field is not present in the HE-SIG-B, a configuration of a user specific

field of the HE-SIG-B is identified based on information obtained from at least one

-64 -
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subfield of the HE-SIG-A.

15. The wireless communication method of claim 14, wherein when the SIG-
B compression field of the HE-SIG-A indicates full bandwidth MU-MIMO transmission,
the configuration of the user specific field of the HE-SIG-B is identified based on

information on the number of MU-MIMO users indicated by the HE-SIG-A.

16. The wireless communication method of claim 15,

wherein a type of a user field constituting the user specific field of the HE-
SIG-B includes a user field for MU-MIMO allocation and a user field for non-MU-
MIMO allocation,

wherein when the information on the number of MU-MIMO users indicates
two or more users, the user specific field of the HE-SIG-B consists of user fields for
MU-MIMO allocation, and

wherein when the information on the number of MU-MIMO users indicates a
single user, the user specific field of the HE-SIG-B consists of one user field for non-

MU-MIMO allocation.

17. The wireless communication method of claim 16,

wherein the user field for MU-MIMO allocation includes a spatial
configuration field indicating the total number of spatial streams in an MU-MIMO
allocation and the number of spatial streams for each terminal in the MU-MIMO
allocation, and

wherein the user field for non-MU-MIMO allocation includes a number of

spatial streams (NSTS) field.
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18. The wireless communication method of claim 16, wherein the user field
for non-MU-MIMO allocation is a user field based on orthogonal frequency division

multiple access (OFDMA) allocation.

19. The wireless communication method of claim 15, wherein when the SIG-
B compression field of the HE-SIG-A indicates full bandwidth MU-MIMO transmission,
the information on the number of MU-MIMO users is indicated by a number of HE-

SIG-B symbols field in the HE-SIG-A.

20. The wireless communication method of claim 13,

wherein the HE-SIG-A includes a UL/DL field indicating whether the PPDU
is transmitted on an uplink or transmitted on downlink, and

wherein at least one subfield of the HE-SIG-A of the PPDU indicates different

information or is set differently based on a value indicated by the UL/DL field.
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[DESCRIPTION]
[Invention Title]

WIRELESS COMMUNICATION METHOD AND  WIRELESS
COMMUNICATION TERMINAL FOR SIGNALING MULTI-USER PACKET
[Technical Field]

The present invention relates to a wireless communication method and a
wireless communication terminal for signaling a multi-user packet.

[Background Art)

In recent years, with supply expansion of mobile apparatuses, a wireless LAN
technology that can provide a rapid wireless Internet service to the mobile apparatuses
has been significantly spotlighted. The wireless LAN technology allows mobile
apparatuses including a smart phone, a smart pad, a laptop computer, a portable
multimedia player, an embedded apparatus, and the like to wirelessly access the Internet
in home or a company or a specific service providing area based on a wireless
communication technology in a short range.

Institute of Electrical and Electronics Engineers (IEEE) 802.11 has
commercialized or developed various technological standards since an initial wireless
LAN technology is supported using frequencies of 2.4 GHz. First, the IEEE 802.11b
supports a communication speed of a maximum of 11 Mbps while using frequencies of
a 2.4 GHz band. IEEE 802.11a which is commercialized after the IEEE 802.11b uses
frequencies of not the 2.4 GHz band but a 5 GHz band to reduce an influence by
interference as compared with the frequencies of the 2.4 GHz band which are
significantly congested and improves the communication speed up to a maximum of 54
Mbps by using an OFDM technology. However, the IEEE 802.11a has a disadvantage

in that a communication distance is shorter than the IEEE 802.11b. In addition, IEEE
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802.11g uses the frequencies of the 2.4 GHz band similarly to the IEEE 802.11b to
implement the communication speed of a maximum of 54 Mbps and satisfies backward
compatibility to significantly come into the spotlight and further, is superior to the IEEE
802.11a in terms of the communication distance.

Moreover, as a technology standard established to overcome a limitation of
the communication speed which is pointed out as a weak point in a wireless LAN, IEEE
802.11n has been provided. The IEEE 802.11n aims at increasing the speed and
reliability of a network and extending an operating distance of a wireless network. In
more detail, the IEEE 802.11n supports a high throughput (HT) in which a data
processing speed is a maximum of 540 Mbps or more and further, is based on a multiple
inputs and multiple outputs (MIMO) technology in which multiple antennas are used at
both sides of a transmitting unit and a receiving unit in order to minimize a transmission
error and optimize a data speed. Further, the standard can use a coding scheme that
transmits multiple copies which overlap with each other in order to increase data
reliability.

As the supply of the wireless LAN is activated and further, applications using
the wireless LAN are diversified, the need for new wireless LAN systems for supporting
a higher throughput (very high throughput (VHT)) than the data processing speed
supported by the IEEE 802.11n has come into the spotlight. Among them, IEEE
802.11ac supports a wide bandwidth (80 to 160 MHz) in the 5 GHz frequencies. The
IEEE 802.11ac standard is defined only in the 5 GHz band, but initial 11ac chipsets will
support even operations in the 2.4 GHz band for the backward compatibility with the
existing 2.4 GHz band products. Theoretically, according to the standard, wireless LAN
speeds of multiple stations are enabled up to a minimum of 1 Gbps and a maximum

single link speed is enabled up to a minimum of 500 Mbps. This is achieved by
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extending concepts of a wireless interface accepted by 802.11n, such as a wider wireless
frequency bandwidth (a maximum of 160 MHz), more MIMO spatial streams (a
maximum of 8), multi-user MIMO, and high-density modulation (a maximum of 256
QAM). Further, as a scheme that transmits data by using a 60 GHz band instead of the
existing 2.4 GHz/5 GHz, IEEE 802.11ad has been provided. The IEEE 802.11ad is a
transmission standard that provides a speed of a maximum of 7 Gbps by using a
beamforming technology and is suitable for high bit rate moving picture streaming such
as massive data or non-compression HD video. However, since it is difficult for the 60
GHz frequency band to pass through an obstacle, it is disadvantageous in that the 60
GHz frequency band can be used only among devices in a short-distance space.

Meanwhile, in recent years, as next-generation wireless LAN standards after
the 802.11ac and 802.11ad, discussion for providing a high-efficiency and high-
performance wireless LAN communication technology in a high-density environment is
continuously performed. That is, in a next-generation wireless LAN environment,
communication having high frequency efficiency needs to be provided indoors/outdoors
under the presence of high-density stations and access points (APs) and various
technologies for implementing the communication are required.

[Disclosure]
[Technical Problem]

The present invention has an object to provide high-efficiency/high-
performance wireless LAN communication in a high-density environment as described
above.

[Technical Solution]
In order to achieve the objects, the present invention provides a wireless

communication method and a wireless communication terminal as below.

"
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First, an exemplary embodiment of the present invention provides a wireless
communication terminal, the terminal including a communication unit; and a processor
configured to process signals transmitted and received through the communication unit,
wherein the processor receives, through the communication unit, a high efficiency
multi-user PHY protocol data unit (HE MU PPDU), wherein a preamble of the HE MU
PPDU includes high efficiency signal A field (HE-SIG-A) and high efficiency signal B
field (HE-SIG-B), and decodes the received HE MU PPDU based on information
obtained from the HE-SIG-A, wherein a configuration of the HE-SIG-B is identified
based on information obtained from at least one subfield of the HE-SIG-A.

In addition, an exemplary embodiment of the present invention provides a
wireless communication method of a wireless communication terminal, the method
including: receiving a high efficiency multi-user PHY protocol data unit (HE MU
PPDU), wherein a preamble of the HE MU PPDU includes high efficiency signal A
field (HE-SIG-A) and high efficiency signal B field (HE-SIG-B); and decoding the
received HE MU PPDU based on information obtained from the HE-SIG-A, wherein a
configuration of the HE-SIG-B is identified based on information obtained from at least
one subfield of the HE-SIG-A.

When a SIG-B compression field of the HE-SIG-A indicates full bandwidth
MU-MIMO transmission so that a common field is not present in the HE-SIG-B, a
configuration of a user specific field of the HE-SIG-B may be identified based on
information obtained from at least one subfield of the HE-SIG-A.

When the SIG-B compression field of the HE-SIG-A indicates full bandwidth
MU-MIMO transmission, the configuration of the user specific field of the HE-SIG-B
may be identified based on information on the number of MU-MIMO users indicated by

the HE-SIG-A.
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A type of a user field constituting the user specific field of the HE-SIG-B may
include a user field for MU-MIMO allocation and a user field for non-MU-MIMO
allocation. The user specific field of the HE-SIG-B may consist of user fields for MU-
MIMO allocation when the information on the number of MU-MIMO users indicates
two or more users. The user specific field of the HE-SIG-B may consist of one user
field for non-MU-MIMO allocation when the information on the number of MU-MIMO
users indicates a single user,

The user field for MU-MIMO allocation may include a spatial configuration
field indicating the total number of spatial streams in an MU-MIMO allocation and the
number of spatial streams for each terminal in the MU-MIMO allocation, and the user
field for non-MU-MIMO allocation may include a number of spatial streams (NSTS)
field.

The user field for non-MU-MIMO allocation may be a user field based on
orthogonal frequency division multiple access (OFDMA) allocation.

When the SIG-B compression field of the HE-SIG-A indicates full bandwidth
MU-MIMO transmission, the information on the number of MU-MIMO users may be
indicated by a number of HE-SIG-B symbols field in the HE-SIG-A.

The HE-SIG-A may include a UL/DL field indicating whether the PPDU is
transmitted on an uplink or transmitted on a downlink. At least one subfield of the HE-
SIG-A of the PPDU may indicate different information or may be set differently based
on a value indicated by the UL/DL field.

A specific value of a bandwidth field of the HE-SIG-A may indicate a
predetermined non-contiguous band when the UL/DL field indicates a downlink
transmission. The specific value of the bandwidth field of the HE-SIG-A may indicate a

predetermined narrow band when the UL/DL field indicates an uplink transmission.
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The predetermined narrow band may include at least one of a left-106-tone
and a right-106-tone.

A SIG-B compression field of the HE-SIG-A may indicate whether to
perform a full bandwidth MU-MIMO transmission in which a common field is not
present in an HE-SIG-B field when the UL/DL field indicates a downlink transmission.
The SIG-B compression field of the HE-SIG-A may always indicate that the common
field is not present in the HE-SIG-B field when the UL/DL field indicates an uplink
transmission.

When a SIG-B compression field of the HE-SIG-A indicates a compression
mode of an HE-SIG-B field, a number of HE-SIG-B symbols field in the HE-SIG-A
may indicate information on the number of MU-MIMO users if the UL/DL field
indicates a downlink transmission, and the number of HE-SIG-B symbols field in the
HE-SIG-A may indicate information on the number of OFDM symbols in the HE-SIG-
B field.

[Advantageous Effects)

According to an embodiment of the present invention, a header field of a
physical layer of a wireless LAN packet supporting simultaneous multi-user
transmission in an indoor/outdoor environment can be efficiently configured.

According to an embodiment of the present invention, it is possible to
increase the total resource utilization rate in the contention-based channel access system
and improve the performance of the wireless LAN system.

[Description of Drawings]

FIG. 1 illustrates a wireless LAN system according to an embodiment of the

present invention.

FIG. 2 illustrates a wireless LAN system according to another embodiment of

s
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the present invention.

FIG. 3 illustrates a configuration of a station according to an embodiment of
the present invention.

FIG. 4 illustrates a configuration of an access point according to an
embodiment of the present invention.

FIG. 5 schematically illustrates a process in which a STA and an AP set a link.

FIG. 6 illustrates a carrier sense multiple access (CSMA)/collision avoidance
(CA) method used in wireless LAN communication.

FIG. 7 illustrates a method for performing a distributed coordination function
(DCF) using a request to send (RTS) frame and a clear to send (CTS) frame.

FIGS. 8 and 9 illustrate multi-user transmission methods according to an
embodiment of the present invention.

FIG. 10 illustrates an embodiment of a legacy PPDU format and a non-legacy
PPDU format.

FIG. 11 illustrates various HE PPDU formats and an indication method
thereof according to an embodiment of the present invention.

FIG. 12 illustrates an embodiment of a configuration of an HE-SIG-A field
according to the HE PPDU format.

FIG. 13 illustrates a configuration of an HE-SIG-B field according to an
embodiment of the present invention.

FIGS. 14 to 15 illustrate specific embodiments in which a single STA
transmits an UL MU PPDU to an AP.

FIG. 16 illustrates an encoding structure and a transmission method of the
HE-SIG-B according to an embodiment of the present invention.

FIG. 17 illustrates a non-contiguous channel allocation method according to
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an embodiment of the present invention.

F1G. 18 illustrates a wideband access method according an embodiment of the
present invention.

FIG. 19 illustrates an embodiment of a method of exchanging and signaling
BQRP and BQR for transmitting a non-contiguous PPDU.

FIG. 20 illustrates another embodiment of a method of transmitting and
signaling BQR for transmitting a non-contiguous PPDU.

FIG. 21 illustrates a configuration of a BQR according to an embodiment of
the present invention.

[Detailed Description of the Invention]

Terms used in the specification adopt general terms which are currently
widely used by considering functions in the present invention, but the terms may be
changed depending on an intention of those skilled in the art, customs, and emergence
of new technology. Further, in a specific case, there is a term arbitrarily selected by an
applicant and in this case, a meaning thereof will be described in a corresponding
description part of the invention. Accordingly, it should be revealed that a term used in
the specification should be analyzed based on not just a name of the term but a
substantial meaning of the term and contents throughout the specification.

Throughout this specification and the claims that follow, when it is described
that an element is “coupled” to another element, the element may be “directly coupled™
to the other element or “electrically coupled” to the other element through a third
element. Further, unless explicitly described to the contrary, the word “comprise™ and
variations such as “comprises” or “comprising”, will be understood to imply the
inclusion of stated elements but not the exclusion of any other elements. Moreover,

limitations such as "or more™ or “or less” based on a specific threshold may be
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appropriately substituted with “more than” or “less than”, respectively.

This application claims priority to and the benefit of Korean Patent
Application Nos. 10-2017-0003147 and 10-2017-0008927 filed in the Korean
Intellectual Property Office and the embodiments and mentioned items described in the
respective application, which forms the basis of the priority, shall be included in the
Detailed Description of the present application.

FIG. 1 is a diagram illustrating a wireless LAN system according to an
embodiment of the present invention. The wireless LAN system includes one or more
basic service sets (BSS) and the BSS represents a set of apparatuses which are
successfully synchronized with each other to communicate with each other. In general,
the BSS may be classified into an infrastructure BSS and an independent BSS (IBSS)
and FIG. 1 illustrates the infrastructure BSS between them.

As illustrated in FIG. 1, the infrastructure BSS (BSS1 and BSS2) includes one
or more stations STA1, STA2, STA3, STA4, and STAS, access points PCP/AP-1 and
PCP/AP-2 which are stations providing a distribution service, and a distribution system
(DS) connecting the multiple access points PCP/AP-1 and PCP/AP-2.

The station (STA) is a predetermined device including medium access control
(MAC) following a regulation of an IEEE 802.11 standard and a physical layer interface
for a wireless medium, and includes both a non-access point (non-AP) station and an
access point (AP) in a broad sense. Further, in the present specification, a term ‘terminal’
may be used to refer to a non-AP STA, or an AP, or to both terms. A station for wireless
communication includes a processor and a communication unit and according to the
embodiment, may further include a user interface unit and a display unit. The processor
may generate a frame to be transmitted through a wireless network or process a frame

received through the wireless network and besides, perform various processing for

-9.

311



M24159.0

controlling the station. In addition, the communication unit is functionally connected
with the processor and transmits and receives frames through the wireless network for
the station. According to the present invention, a terminal may be used as a term which
includes user equipment (UE).

The access point (AP) is an entity that provides access to the distribution
system (DS) via wireless medium for the station associated therewith. In the
infrastructure BSS, communication among non-AP stations is, in principle, performed
via the AP, but when a direet link is configured, direct communication is enabled even
among the non-AP stations. Meanwhile, in the present invention, the AP is used as a
concept including a personal BSS coordination point (PCP) and may include concepts
including a centralized controller, a base station (BS), a node-B, a base transceiver
system (BTS), and a site controller in a broad sense. In the present invention, an AP
may also be referred to as a base wireless communication terminal. The base wireless
communication terminal may be used as a term which includes an AP, a base station, an
eNB (i.e. eNodeB) and a transmission point (TP) in a broad sense. In addition, the base
wireless communication terminal may include various types of wireless communication
terminals that allocate medium resources and perform scheduling in communication
with a plurality of wireless communication terminals.

A plurality of infrastructure BSSs may be connected with each other through
the distribution system (DS). In this case, a plurality of BSSs connected through the
distribution system is referred to as an extended service set (ESS).

FIG. 2 illustrates an independent BSS which is a wireless LAN system
according to another embodiment of the present invention. In the embodiment of FIG. 2,
duplicative description of parts, which are the same as or correspond to the embodiment

of FIG. 1, will be omitted.
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Since a BSS3 illustrated in FIG. 2 is the independent BSS and does not
include the AP, all stations STA6 and STA7 are not connected with the AP. The
independent BSS is not permitted to access the distribution system and forms a self-
contained network. In the independent BSS, the respective stations STA6 and STA7
may be directly connected with each other.

FIG. 3 is a block diagram illustrating a configuration of a station 100
according to an embodiment of the present invention. As illustrated in FIG. 3, the
station 100 according to the embodiment of the present invention may include a
processor 110, a communication unit 120, a user interface unit 140, a display unit 150,
and a memory 160.

First, the communication unit 120 transmits and receives a wireless signal
such as a wireless LAN packet, or the like and may be embedded in the station 100 or
provided as an exterior. According to the embodiment, the communication unit 120 may
include at least one communication module using different frequency bands. For
example, the communication unit 120 may include communication modules having
different frequency bands such as 2.4 GHz, 5 GHz, and 60 GHz. According to an
embodiment, the station 100 may include a communication module using a frequency
band of 6 GHz or more and a communication module using a frequency band of 6 GHz
or less. The respective communication modules may perform wireless communication
with the AP or an external station according to a wireless LAN standard of a frequency
band supported by the corresponding communication module. The communication unit
120 may operate only one communication module at a time or simultaneously operate
multiple communication modules together according to the performance and
requirements of the station 100. When the station 100 includes a plurality of

communication modules, each communication module may be implemented by
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independent elements or a plurality of modules may be integrated into one chip. In an
embodiment of the present invention, the communication unit 120 may represent a radio
frequency (RF) communication module for processing an RF signal.

Next, the user interface unit 140 includes various types of input/output means
provided in the station 100. That is, the user interface unit 140 may receive a user input
by using various input means and the processor 110 may control the station 100 based
on the received user input. Further, the user interface unit 140 may perform output
based on a command of the processor 110 by using various output means.

Next, the display unit 150 outputs an image on a display screen. The display
unit 150 may output various display objects such as contents executed by the processor
110 or a user interface based on a control command of the processor 110, and the like.
Further, the memory 160 stores a control program used in the station 100 and various
resulting data. The control program may include an access program required for the
station 100 to access the AP or the external station.

The processor 110 of the present invention may execute various commands or
programs and process data in the station 100. Further, the processor 110 may control the
respective units of the station 100 and control data transmission/reception among the
units. According to the embodiment of the present invention, the processor 110 may
execute the program for accessing the AP stored in the memory 160 and receive a
communication configuration message transmitted by the AP. Further, the processor
110 may read information on a priority condition of the station 100 included in the
communication configuration message and request the access to the AP based on the
information on the priority condition of the station 100. The processor 110 of the
present invention may represent a main control unit of the station 100 and according to

the embodiment, the processor 110 may represent a control unit for individually
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controlling some component of the station 100, for example, the communication unit
120, and the like. That is, the processor 110 may be a modem or a
modulator/demodulator for modulating and demodulating wireless signals transmitted to
and received from the communication unit 120. The processor 110 controls various
operations of wireless signal transmission/reception of the station 100 according to the
embodiment of the present invention. A detailed embodiment thereof will be described
below.

The station 100 illustrated in FIG. 3 is a block diagram according to an
embodiment of the present invention, where separate blocks are illustrated as logically
distinguished elements of the device. Accordingly, the elements of the device may be
mounted in a single chip or multiple chips depending on design of the device. For
example, the processor 110 and the communication unit 120 may be implemented while
being integrated into a single chip or implemented as a separate chip. Further, in the
embodiment of the present invention, some components of the station 100, for example,
the user interface unit 140 and the display unit 150 may be optionally provided in the
station 100.

FIG. 4 is a block diagram illustrating a configuration of an AP 200 according
to an embodiment of the present invention. As illustrated in FIG. 4, the AP 200
according to the embodiment of the present invention may include a processor 210, a
communication unit 220, and a memory 260. In FIG. 4, among the components of the
AP 200, duplicative description of parts which are the same as or correspond to the
components of the station 100 of FIG. 2 will be omitted.

Referring to FIG. 4, the AP 200 according to the present invention includes
the communication unit 220 for operating the BSS in at least one frequency band. As

described in the embodiment of FIG. 3, the communication unit 220 of the AP 200 may
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also include a plurality of communication modules using different frequency bands.
That is, the AP 200 according to the embodiment of the present invention may include
two or more communication modules among different frequency bands, for example,
2.4 GHz, 5 GHz, and 60 GHz together. Preferably, the AP 200 may include a
communication module using a frequency band of 6 GHz or more and a communication
module using a frequency band of 6 GHz or less. The respective communication
modules may perform wireless communication with the station according to a wireless
LAN standard of a frequency band supported by the corresponding communication
module. The communication unit 220 may operate only one communication module at a
time or simultaneously operate multiple communication modules together according to
the performance and requirements of the AP 200. In an embodiment of the present
invention, the communication unit 220 may represent a radio frequency (RF)
communication module for processing an RF signal.

Next, the memory 260 stores a control program used in the AP 200 and
various resulting data. The control program may include an access program for
managing the access of the station. Further, the processor 210 may control the
respective units of the AP 200 and control data transmission/reception among the units.
According to the embodiment of the present invention, the processor 210 may execute
the program for accessing the station stored in the memory 260 and transmit
communication configuration messages for one or more stations. In this case, the
communication configuration messages may include information about access priority
conditions of the respective stations. Further, the processor 210 performs an access
configuration according to an access request of the station. According to an embodiment,
the processor 210 may be a modem or a modulator/demodulator for modulating and

demodulating wireless signals transmitted to and received from the communication unit

-14-

316



M24159.0

220. The processor 210 controls various operations such as wireless signal
transmission/reception of the AP 200 according to the embodiment of the present
invention. A detailed embodiment thereof will be described below.

FIG. 5 is a diagram schematically illustrating a process in which a STA sets a
link with an AP.

Referring to FIG. 5, the link between the STA 100 and the AP 200 is set
through three steps of scanning, authentication, and association in a broad way. First,
the scanning step is a step in which the STA 100 obtains access information of BSS
operated by the AP 200. A method for performing the scanning includes a passive
scanning method in which the AP 200 obtains information by using a beacon message
(S101) which is periodically transmitted and an active scanning method in which the
STA 100 transmits a probe request to the AP (S103) and obtains access information by
receiving a probe response from the AP (S105).

The STA 100 that successfully receives wireless access information in the
scanning step performs the authentication step by transmitting an authentication request
(S107a) and receiving an authentication response from the AP 200 (S107b). After the
authentication step is performed, the STA 100 performs the association step by
transmitting an association request (S109a) and receiving an association response from
the AP 200 (S109b). In this specification, an association basically means a wireless
association, but the present invention is not limited thereto, and the association may
include both the wireless association and a wired association in a broad sense.

Meanwhile, an 802.1X based authentication step (S111) and an IP address
obtaining step (S113) through DHCP may be additionally performed. In FIG. 5, the
authentication server 300 is a server that processes 802.1X based authentication with the

STA 100 and may be present in physical association with the AP 200 or present as a
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separate server.

FIG. 6 is a diagram illustrating a carrier sense multiple access
(CSMA)/collision avoidance (CA) method used in wireless LAN communication.

A terminal that performs a wireless LAN communication checks whether a
channel is busy by performing carrier sensing before transmitting data. When a wireless
signal having a predetermined strength or more is sensed, it is determined that the
corresponding channel is busy and the terminal delays the access to the corresponding
channel. Such a process is referred to as clear channel assessment (CCA) and a level to
decide whether the corresponding signal is sensed is referred to as a CCA threshold.
When a wireless signal having the CCA threshold or more, which is received by the
terminal, indicates the corresponding terminal as a receiver, the terminal processes the
received wireless signal. Meanwhile, when a wireless signal is not sensed in the
corresponding channel or a wireless signal having a strength smaller than the CCA
threshold is sensed, it is determined that the channel is idle.

When it is determined that the channel is idle, each terminal having data to be
transmitted performs a backoff procedure after an inter frame space (IFS) time
depending on a situation of each terminal, for instance, an arbitration IFS (AIFS), a PCF
IFS (PIFS), or the like elapses. According to the embodiment, the AIFS may be used as
a component which substitutes for the existing DCF IFS (DIFS). Each terminal stands
by while decreasing slot time(s) as long as a random number determined by the
corresponding terminal during an interval of an idle state of the channel and a terminal
that completely exhausts the slot time(s) attempts to access the corresponding channel.
As such, an interval in which each terminal performs the backoff procedure is referred
to as a contention window interval.

When a specific terminal successfully accesses the channel, the corresponding
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