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Search [SP]: block acknowledgement mechanism for acknowledging dl-mu data on ul-mu wireless communication systema method, an apparatus, and a

2: computer-readable medium for wireless communication are provided. the apparatus may be a first user terminal. the first user terminal receives,
on a first dl communication channel of multiple dl communication channels, a dl mu ppdu includes mpdus transmitted from an access point to
multiple user terminals including the first user terminal on the multiple dl communication channels. the first user terminal obtains an ul channel
indication and a ba indication. the first user terminal transmits, on a first ul communication channel of multiple ul communication channels, a first
ba to the access point based on the ul channel indication and the ba indication simultaneously or concurrently with a ba transmission from the
rest of the multiple user terminals to the access point on the rest of the multiple ul communication channels. the first ba acknowledges one or
more of the mpdus. (Results 0)
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3: 43811787 or 46711996 or 46712010 or 47898887 or 48312409 or 49045316 or 49119762 or 48873167 or 43590048 or 43811787 or 46711996
or 46712010 or 47898887 or 49119762 or 49574328 or 58630683 or 63667172 or 61183531 0r 61747664 or 62246668 or 62246668 or
49574328 or 54381631 or 58998878) (Results 24)

Search [SP]: 1. a method of wireless communication by a first user terminal, comprising: receiving, from an access point, a downlink (dl) multi-user

4: (mu) physical layer convergence protocol (plcp) protocol data unit (ppdu) (dl mu ppdu), wherein the dl mu ppdu includes: a first aggregate
medium access control (mac) protocol data unit (a-mpdu), a block acknowledgement (ba) trigger, and an acknowledgement policy that instructs
the first user terminal when to transmit a ba to the access point, wherein the first a-mpdu includes a plurality of mpdus, wherein the ba trigger is
different from the acknowledgement policy andtransmitting, to the access point, a first ba based on the ba trigger and the acknowledgement
policy, wherein the first ba acknowledges one or more mpdus of the plurality of mpdus.2. the method of claim 1, wherein the first a-mpdu
includes the ba trigger.3. the method of claim 1, wherein each mpdu of the first a-mpdu includes the ba trigger.4. the method of claim 1, wherein
the dl mu ppdu includes a preamble that includes the ba trigger.5. the method of claim 4, wherein the preamble includes an he-sig b field that
includes the ba trigger.6. the method of claim 1, wherein each mpdu of the first a-mpdu includes the acknowledgement policy.7. the method of
claim 1, wherein the acknowledgement policy that instructs the first user terminal when to transmit a ba to the access point includes a policy that
instructs the first user terminal to transmit the first ba immediately upon receipt of the ba trigger.8. the method of claim 1, wherein the
acknowledgement policy that instructs the first user terminal when to transmit a ba to the access point includes a policy that instructs the first
user terminal to transmit the first ba after a period of time upon receipt of the ba trigger, wherein the period of time is measured from an end
point of the dl mu ppdu.9. the method of claim 8, wherein the period of time includes a short interframe space (sifs).10. the method of claim 1,
further comprising: transmitting data to the access point only after the first ba is transmitted to the access point.11. a method of wireless
communication by an access point, comprising: transmitting, to a first user terminal, a downlink (dl) multi-user (mu) physical layer convergence
protocol (plcp) protocol data unit (ppdu) (dl mu ppdu), wherein the dl mu ppdu includes: a first aggregate medium access control (mac) protocol
data unit (a-mpdu), a block acknowledgement (ba) trigger, and an acknowledgement policy that instructs the first user terminal when to transmit
a ba to the access point, wherein the first a-mpdu includes a plurality of mpdus, wherein the ba trigger is different from the acknowledgement
policy andreceiving, from the first user terminal, a first ba based on the ba trigger and the acknowledgement policy, wherein the first ba
acknowledges one or more mpdus of the plurality of mpdus.12. the method of claim 11, wherein the first a-mpdu includes the ba trigger.13. the
method of claim 11, wherein each mpdu of the first a-mpdu includes the ba trigger.14. the method of claim 11, wherein the dl mu ppdu includes
a preamble that includes the ba trigger.15. the method of claim 14, wherein the preamble includes an he-sig b field that includes the ba
trigger.16. the method of claim 11, wherein each mpdu of the first a-mpdu includes the acknowledgement policy.17. the method of claim 11,
wherein the acknowledgement policy that instructs the first user terminal when to transmit a ba to the access point includes a policy that instructs
the first user terminal to transmit the first ba immediately upon receipt of the ba trigger.18. the method of claim 11, wherein the
acknowledgement policy that instructs the first user terminal when to transmit a ba to the access point includes a policy that instructs the first
user terminal to transmit the first ba after a period of time upon receipt of the ba trigger, wherein the period of time is measured from an end
point of the dl mu ppdu.19. the method of claim 18, wherein the period of time includes a short interframe space (sifs).20. the method of claim
11, further comprising: receiving data from the first user terminal only after the first ba is received from the first user terminal.21. a first user
terminal for wireless communication, comprising: a memory andat least one processor coupled to the memory, wherein the at least one
processor is configured to: receive, from an access point, a downlink (dl) multi-user (mu) physical layer convergence protocol (plcp) protocol data
unit (ppdu) (dl mu ppdu), wherein the dl mu ppdu includes: a first aggregate medium access control (mac) protocol data unit (a-mpdu), a block
acknowledgement (ba) trigger, and an acknowledgement policy that instructs the first user terminal when to transmit a ba to the access point,
wherein the first a-mpdu includes a plurality of mpdus, wherein the ba trigger is different from the acknowledgement policy andtransmit, to the
access point, a first ba based on the ba trigger and the acknowledgement policy, wherein the first ba acknowledges one or more mpdus of the
plurality of mpdus.22. the first user terminal of claim 21, wherein the first a-mpdu includes the ba trigger.23. the first user terminal of claim 21,
wherein the dl mu ppdu includes a preamble that includes the ba trigger.24. the first user terminal of claim 21, wherein the acknowledgement
policy that instructs the first user terminal when to transmit a ba to the access point includes a policy that instructs the first user terminal to
transmit the first ba immediately upon receipt of the ba trigger.25. the first user terminal of claim 21, wherein the acknowledgement policy that
instructs the first user terminal when to transmit a ba to the access point includes a policy that instructs the first user terminal to transmit the first
ba after a period of time upon receipt of the ba trigger, wherein the period of time is measured from an end point of the dl mu ppdu.26. a non-
transitory computer-readable medium having code stored thereon that, when executed, causes a first user terminal to: receive, from an access
point, a downlink (dl) multi-user (mu) physical layer convergence protocol (plcp) protocol data unit (ppdu) (dl mu ppdu), wherein the dl mu ppdu
includes: a first aggregate medium access control (mac) protocol data unit (a-mpdu), a block acknowledgement (ba) trigger, and an
acknowledgement policy that instructs the first user terminal when to transmit a ba to the access point, wherein the first a-mpdu includes a
plurality of mpdus, wherein the ba trigger is different from the acknowledgement policy andtransmit, to the access point, a first ba based on the
ba trigger and the acknowledgement policy, wherein the first ba acknowledges one or more mpdus of the plurality of mpdus.27. the non-
transitory computer-readable medium of claim 26, wherein the first a-mpdu includes the ba trigger.28. the non-transitory computer-readable
medium of claim 26, wherein the dl mu ppdu includes a preamble that includes the ba trigger.29. the non-transitory computer-readable medium
of claim 26, wherein the acknowledgement policy that instructs the first user terminal when to transmit a ba to the access point includes a policy
that instructs the first user terminal to transmit the first ba immediately upon receipt of the ba trigger.30. the non-transitory computer-readable
medium of claim 26, wherein the acknowledgement policy that instructs the first user terminal when to transmit a ba to the access point includes
a policy that instructs the first user terminal to transmit the first ba after a period of time upon receipt of the ba trigger, wherein the period of
time is measured from an end point of the dl mu ppdu.31. an access point for wireless communication, comprising: a memory andat least one
processor coupled to the memory, wherein the at least one processor is configured to: transmit, to a first user terminal, a downlink (dl) multi-
user (mu) physical layer convergence protocol (plcp) protocol data unit (ppdu) (dl mu ppdu), wherein the dl mu ppdu includes: a first aggregate
medium access control (mac) protocol data unit (a-mpdu), a block acknowledgement (ba) trigger, and an acknowledgement policy that instructs
the first user terminal when to transmit a ba to the access point, wherein the first a-mpdu includes a plurality of mpdus, wherein the ba trigger is
different from the acknowledgement policy andreceive, from the first user terminal, a first ba based on the ba trigger and the acknowledgement
policy, wherein the first ba acknowledges one or more mpdus of the plurality of mpdus.32. the access point of claim 31, wherein the first a-mpdu
includes the ba trigger.33. the access point of claim 31, wherein the dl mu ppdu includes a preamble that includes the ba trigger.34. the access
point of claim 31, wherein the acknowledgement policy that instructs the first user terminal when to transmit a ba to the access point includes a
policy that instructs the first user terminal to transmit the first ba immediately upon receipt of the ba trigger.3 (Results 0)

Search [SP]: cross-reference to related application(s)[0001] this application claims the benefit of u.s. provisional application ser. no. 62/157,921,

5: entitled "block acknowledgment mechanism for acknowledging dI-mu data on ul-mu wireless communication system" and filed on may 6, 2015,
which is expressly incorporated by reference herein in its entirety.background[0002] field[0003] certain aspects of the present disclosure
generally relate to wireless communications, and more particularly, to a block acknowledgement mechanism for acknowledging downlink multi-
user data on an uplink multi-user wireless communication system.[0004] background[0005] in many telecommunication systems,
communications networks are used to exchange messages among several interacting spatially-separated devices. networks may be classified
according to geographic scope, which could be, for example, a metropolitan area, a local area, or a personal area. such networks may be
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designated respectively as a wide area network (wan), metropolitan area network (man), local area network (lan), or personal area network
(pan). networks also differ according to the switching/routing technique used to interconnect the various network nodes and devices (e.g., circuit
switching vs. packet switching), the type of physical media employed for transmission (e.g., wired vs. wireless), and the set of communication
protocols used (e.g., internet protocol suite, sonet (synchronous optical networking), ethernet, etc.).[0006] wireless networks are often preferred
when the network elements are mobile and thus have dynamic connectivity needs, or if the network architecture is formed in an ad hoc, rather
than fixed, topology. wireless networks employ intangible physical media in an unguided propagation mode using electromagnetic waves in the
radio, microwave, infra-red, optical, etc., frequency bands. wireless networks advantageously facilitate user mobility and rapid field deployment
when compared to fixed wired networks.[0007] in order to address the issue of increasing bandwidth requirements that are demanded for
wireless communications systems, different schemes are being developed to allow multiple user terminals to communicate with a single access
point by sharing the channel resources while achieving high data throughputs.[0008] in certain systems with the single user uplink procedure,
each block acknowledgment (ba) subsequent to the immediate bas is polled using a block acknowledgment request (bars). thus, there is a need
for a more efficient uplink ba mechanism for acknowledging downlink multi-user packets.summary[0009] in an aspect of the disclosure, a
method, a computer-readable medium, and an apparatus are provided. the apparatus may be a first user terminal. the first user terminal
receives, on a first downlink (dl) communication channel of a plurality of dl communication channels, a dl multi-user (mu) physical layer
convergence procedure (plcp) protocol data unit (ppdu) transmitted from an access point to a plurality of user terminals including the first user
terminal and a second user terminal on the plurality of dl communication channels. the dl mu ppdu includes a plurality of medium access control
(mac) protocol data units (mpdus). the first user terminal transmits, on a first uplink (ul) communication channel of a plurality of ul
communication channels, a first block acknowledgement (ba) to the access point concurrently with transmission of a second ba from the second
user terminal to the access point on a second ul communication channel of the plurality of ul communication channel. the first ba acknowledges
one or more of the plurality of mpdus. in certain configurations, the first user terminal obtains an ul channel indication and a ba indication. the
transmission of the first ba is based on the ul channel indication and the ba indication.brief description of the drawings[0010] fig. 1 is a diagram
that illustrates a multiple-access multiple-input multiple-output (mimo) system with access points and user terminals.[0011] fig. 2 illustrates a
block diagram of an access point and two user terminals in mimo system.[0012] fig. 3 illustrates various components that may be utilized in a
wireless device that may be employed within the mimo system.[0013] fig. 4 is a diagram illustrating operations of transmitting ba frames in a
dl/ul mu-mimo system in one mechanism.[0014] fig. 5 is a diagram illustrating operations of transmitting ba frames in a dl/ul mu-mimo system
in another mechanism.[0015] fig. 6 is a diagram illustrating operations of transmitting ba frames in a dl/ul mu-mimo system in yet another
mechanism.[0016] fig. 7 is a diagram illustrating operations of transmitting ba frames in a dl/ul mu-mimo system in another mechanism.[0017]
fig. 8 is a diagram illustrating operations of transmitting ba frames in a dl/ul mu-mimo system in yet another mechanism.[0018] fig. 9 is a flow
chart of a method (process) of transmitting bas on multiple ul communication channels simultaneously or concurrently.[0019] fig. 10 is another
flow chart of a method (process) of transmitting bas on multiple ul communication channels simultaneously or concurrently.[0020] fig. 11 is a
functional block diagram of an example wireless communication device.detailed description[0021] various aspects of the novel systems,
apparatuses, and methods are described more fully hereinafter with reference to the accompanying drawings. the teachings disclosure may,
however, be embodied in many different forms and should not be construed as limited to any specific structure or function presented throughout
this disclosure. rather, these aspects are provided so that this disclosure will be thorough and complete, and will fully convey the scope of the
disclosure to those skilled in the art. based on the teachings herein one skilled in the art should appreciate that the scope of the disclosure is
intended to cover any aspect of the novel systems, apparatuses, and methods disclosed herein, whether implemented independently of or
combined with any other aspect of the invention. for example, an apparatus may be implemented or a method may be practiced using any
number of the aspects set forth herein. in addition, the scope of the invention is intended to cover such an apparatus or method which is
practiced using other structure, functionality, or structure and functionality in addition to or other than the various aspects of the invention set
forth herein. it should be understood that any aspect disclosed herein may be embodied by one or more elements of a claim.[0022] although
particular aspects are described herein, many variations and permutations of these aspects fall within the scope of the disclosure. although some
benefits and advantages of the preferred aspects are mentioned, the scope of the disclosure is not intended to be limited to particular benefits,
uses, or objectives. rather, aspects of the disclosure are intended to be broadly applicable to different wireless technologies, system
configurations, networks, and transmission protocols, some of which are illustrated by way of example in the figures and in the following
description of the preferred aspects. the detailed description and drawings are merely illustrative of the disclosure rather than limiting, the scope
of the disclosure being defined by the appended claims and equivalents thereof.[0023] wireless network technologies may include various types
of wireless local area networks (wlans). a wlan may be used to interconnect nearby devices together, employing widely used networking protocols.
the various aspects described herein may apply to any communication standard, such as wi-fi or, more generally, any member of the ieee 802.11
family of wireless protocols.[0024] in some aspects, wireless signals may be transmitted according to a high-efficiency 802.11 protocol using
orthogonal frequency-division multiplexing (ofdm), direct-sequence spread spectrum (dsss) communications, a combination of ofdm and dsss
communications, or other schemes. implementations of the high-efficiency 802.11 protocol may be used for internet access, sensors, metering,
smart grid networks, or other wireless applications. advantageously, aspects of certain devices implementing this particular wireless protocol may
consume less power than devices implementing other wireless protocols, may be used to transmit wireless signals across short distances, and/or
may be able to transmit signals less likely to be blocked by objects, such as humans.[0025] in some implementations, a wlan includes various
devices which are the components that access the wireless network. for example, there may be two types of devices: access points (aps) and
clients (also referred to as stations, or stas). in general, an ap serves as a hub or base station for the wlan and an sta serves as a user of the
wlan. for example, a sta may be a laptop computer, a personal digital assistant (pda), a mobile phone, etc. in an example, an sta connects to
an ap via a wi-fi (e.g., ieee 802.1 1 protocol such as 802.11 ah) compliant wireless link to obtain general connectivity to the internet or to other
wide area networks. in some implementations an sta may also be used as an ap.[0026] the techniques described herein may be used for
various broadband wireless communication systems, including communication systems that are based on an orthogonal multiplexing scheme.
examples of such communication systems include spatial division multiple access (sdma), time division multiple access (tdma), orthogonal
frequency division multiple access (ofdma) systems, single-carrier frequency division multiple access (sc-fdma (Results 25)
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1) Family number: 63934556 (US2016330007A)

Title: BLOCK ACKNOWLEDGEMENT MECHANISM FOR ACKNOWLEDGING DL-MU DATA ON UL-MU WIRELESS COMMUNICATION
SYSTEM

Abstract: A method, an apparatus, and a computer-readable medium for wireless communication are provided. The apparatus
may be a first user terminal. The first user terminal receives, on a first DL communication channel of multiple DL communication
channels, a DL MU PPDU includes MPDUs transmitted from an access point to multiple user terminals including the first user
terminal on the multiple DL communication channels. The first user terminal obtains an UL channel indication and a BA indication.
The first user terminal transmits, on a first UL communication channel of multiple UL communication channels, a first BA to the
access point based on the UL channel indication and the BA indication simultaneously or concurrently with a BA transmission from
the rest of the multiple user terminals to the access point on the rest of the multiple UL communication channels. The first BA
acknowledges one or more of the MPDUs.
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2) Family number: 43590048 (US2009196364A)
Title: RADIO COMMUNICATION DEVICE, RADIO COMMUNICATION METHOD, AND PROGRAM

Abstract: A radio communication method stores a plurality MAC frames for each of a plurality of destinations. The method
decides the longest transmission time of transmission times needed to transmit the plurality of MAC frames to each of the plurality
of destinations within a fixed period. The method generates a plurality of physical frames for the plurality of destinations to
transmit them at the same time by connecting the plurality of MAC frames and adding additional information to each connected
MAC frame so as to be a frame length equivalent to a transmission time equal to the longest transmission time.
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Title: METHODS AND APPARATUS FOR REVERSE LINK ACKNOWLEDGEMENT IN A WIRELESS LOCAL AREA NETWORK (WLAN)

Abstract: Methods and apparatus for reverse link acknowledgement in a wireless local area network. A method includes
receiving, at a first node, a data communication over a common channel, the data communication being decodable by other
nodes. The method also includes determining transmission resources from the data communication, wherein the transmission
resources are different for each node, and transmitting a response over the common channel using the determined transmission
resources. An apparatus includes a transmitter configured to transmit to a plurality of nodes a data communication over the
common channel, and a receiver configured to receive responses from the plurality of nodes, wherein each response was sent
using different transmission resources determined from the data communication.
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Title: VIDEO TRANSMISSION OVER SDMA

Abstract: Certain aspects of the present disclosure generally relate to communication, and more specifically, to techniques for
transmitting data in parallel, such as spatial division multiple access (SDMA) techniques.
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Probable Assignee: QUALCOMM INC
Assignee(s): (std): QUALCOMM INC ; WENTINK MAARTEN MENZO

Assignee(s): QUALCOMM INCORPORATED
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5) Family number: 46712010 (US2010220678A)
Title: PIGGYBACKING INFORMATION IN TRANSMIT OPPORTUNITIES

Abstract: Aspects of the present disclosure provide techniques for aggregating certain frame types in uplink and/or downlink
transmit opportunities. Such techniques may improve wireless communications system performance by reducing the overall
number of transmit opportunities required.

Classifications:

International (zpc 8-9): H04B7/04 H04J99/00 H04L1/16 HO4W16/28
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H04W72/12 (Core/Non-invention)
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US: 370/329 370/329P 370/330
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Priority:
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Agent(s):
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6) Family number: 47898887 (US2010322166A)

Title:

MULTI-USER MULTIPLE INPUT MULTIPLE OUTPUT WIRELESS COMMUNICATIONS

Abstract: Certain aspects of the present disclosure relate to a method for enhanced multi-user multiple input multiple output
(MU-MIMO) wireless communications. The proposed method may reduce and/or eliminate stringent frequency and time
synchronization requirements for stations (STAs) to participate in a downlink MU-MIMO transaction by utilizing deterministic

scheduling.
Classifications:

International (zpc 8-9): H04B7/04 H04B7/0452 H04B7/06 H04199/00
H04W16/28 H0O4W28/04 HO4W4/00 HO4W52/14 HO4W72/04 HO4W72/12
H04W74/08 (Advanced/Invention);

H04L27/28 (Advanced/Non-invention)

CPC: H04B7/0417 H04B7/0452 H04B7/0632 H04W72/1284 H04W52/146

H04W72/121

European: H04W72/12B2
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Publication number Publication date Application number
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Priority:
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Application date
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CN201080026365 20100616
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Probable Assignee:

Assignee(s): (std):
Assignee(s):
Inventor(s): (std):
Agent(s):

Designated states:

QUALCOMM INC

ABRAHAM SANTOSH P ; JONES IV VINCENT KNOWLES ; QUALCOMM INC ; SAMPATH HEMANTH ; WENTINK
MAARTEN MENZO

QUALCOMM INCORPORATED

ABRAHAM SANTOSH P ; HEMANTH SAMPATH ; JONES IV VINCENT KNOWLES ; JONES VINCENT KNOWLES ;
KNOWLES JONES IV VINCENT ; MAARTEN MENZO WENTINK ; MENZO WENTINK MAARTEN ; SAMPATH
HEMANTH ; SANTOSH P ABRAHAM ; VINCENT KNOWLES JONES IV ; WENTINK MAARTEN MENZO

CARSTENS DIRK WILHELM; QUALCOMM INC; STEVEN R; THIEL STEVEN R; PATTERSON AND SHERIDAN; VO
DANG M

AE AG AL AM AO AT AU AZ BA BB BE BF BG BH B BR BW BY BZ CACFCGCHCICLCMCNCO CRCUCY
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7) Family number: 49119762 (US2012263160A)

Title:

SIMULTANEOUS COMMUNICATION WITH VARIOUS TERMINALS

METHOD FOR SENDING/ RECEIVING DATA IN A WIRELESS PACKET COMMUNICATION SYSTEM IN WHICH THERE IS

Abstract: A method and apparatus for transmitting a frame to at least one receiver in a wireless communication system is
provided. The apparatus determines at least one data length in accordance with each receiver based on a number of symbol for
the frame to be transmitted, determines a maximum data length among the at least one data length, and determines a length of
the frame in time domain based on the maximum data length. The apparatus generates the frame in accordance with the length
of the frame, the frame including a first signal field and at least one second signal field. The first signal field indicates the length of

the frame and each second signal field indicates each data length.

Classifications:
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Priority:
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Probable Assignee: ELECTRONICS AND TELECOMMUNICATIONS RESEARCH INST

Assignee(s): (std):

CHOI JEEYON ; ELECT AND TELECOMM RESEARCH INST ; ELECTRONICS AND TELECOMMUNICATIONS RES

INST ; LEE SOK KYU ; KOREA ELECTRONICS TELECOMM ; ELECTRONICS AND TELECOMMUNICATIONS
RESEARCH INST KOREA

Assignee(s):

Inventor(s): (std):
Agent(s):

RESCH; SUGRANES PEDRO; NAGAI HIROSHI; SHINSUNG PATENT FIRM

Designated states:

ELECTRONICS AND TELECOMMUNICATIONS RESEARCH INSTITUTE ; ELECTRONICS AND
TELECOMMUNICATIONS RESEARCH INST

CHOI JEEYON ; LEE SOK KYU ; CHOI JEE YON ; OH JONG EE ; JEEYON CHOI ; SOK KYU LEE ; LEE SEOK KYU
BETTEN AND RESCH PATENT U RECHTSANWAELTE PARTGMBB; ESSLINGER ALEXANDER; BETTEN AND
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8) Family number: 49574328 (US2013039205A)

Title: WIRELESS COMMUNICATION METHOD, BASE STATION, WIRELESS COMMUNICATION SYSTEM, AND COMMUNICATION
APPARATUS

Abstract: Provided are a wireless communication method, a base station, a wireless communication system and a
communication apparatus whereby an interference power is calculated from an estimated propagation channel estimation result
and the transmission power is controlled based on the interference power or the interference is suppressed by controlling the
directivity, thereby increasing the transmission capacity. A propagation channel estimation circuit performs propagation channel
estimation from a response signal transmitted from a terminal station and estimates a propagation channel estimation result. An
interference power calculation circuit measures each interference power from a signal of each sub-carrier received by each of
wireless units, and calculates an interference power for each sub-carrier from the propagation channel estimation result estimated
by the propagation channel estimation circuit. When the calculated interference power is equal to or more than a predetermined
threshold, an interference suppression signal generation circuit changes the transmission power and generates an interference
suppression signal.
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9) Family number: 62246668 (US2017310448A)

Title: METHOD FOR TRANSMITTING AND RECEIVING MULTIPLE USER BLOCK ACKNOWLEDGEMENT FRAME IN WIRELESS LAN
SYSTEM, AND APPARATUS THEREFOR

Abstract: The present specification relates to a method of an access point (AP) transmitting a block acknowledgement (ACK)
signal with respect to transmission data of a plurality of stations (STA) in a wireless LAN (WLAN) system, and an apparatus
therefor. To this end, an AP transmits a multi-STA BA frame with respect to data received from the plurality of STA, wherein the
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multi-STA BA frame includes a MAC header field, a BA control field and a BA information field. In this regard, the BA information
field may include: AID information with respect to one or more STA to which ACK/NACK is transmitted from the plurality of STA;
and an individual information field including BA indicator information that indicates whether the BA information field includes one
or more of a block ACK bitmap sub-field and a starting sequence control sub-field.
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10) Family number: 63944653 (US2016330714A)
Title: MULTIPLEXING ACKNOWLEDGMENT MESSAGES IN RESPONSE TO DOWNLINK FRAMES

Abstract: In an example of multi-user wireless communications, an access point may send a downlink frame to multiple stations.
Some or all of the stations may generate and transmit their respective uplink frames. The uplink frames from the stations may be
aggregated or multiplexed to form a final uplink frame that is received by the access point. The uplink frames may be block
acknowledgment or acknowledgment (BA or ACK) frames. Uplink response scheduling may be located in a payload of the
downlink frame, in which the uplink response scheduling indicates one or more resource units assigned to the multiple stations for
transmitting the uplink frames. In some examples, the uplink response scheduling is in a control field of the payload, in a trigger
frame as part of the payload. In some aspects, the downlink frame is part of a multicast transmission. Other methods, apparatus,
and computer-readable media are also disclosed.
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Title: METHOD AND APPARATUS FOR PROCESSING ACK SIGNAL IN A WIRELESS LOCAL AREA NETWORK SYSTEM

Abstract: An ACK signal processing method that can be used in a wireless LAN system is proposed. Various information that can
be used for a downlink MU PPDU for multiple receiving stations may be proposed, and, for example, in order to omit the re-
transmission of the related art, information requesting an ACK or Block ACK corresponding to previously transmitted data may be
included. If an immediate acknowledgement (ACK) frame fails to be received after the MU-PPDU is transmitted from the AP, a
Block ACK may be requested. In this case, while a Block ACK is requested, a radio resource through which a Block ACK is
delivered may be allocated.
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Title:

SDMA MULTI-DEVICE WIRELESS COMMUNICATIONS

Abstract: The present disclosure includes systems and techniques relating to wireless communications. A described system, for
example, includes a device configured to transmit signals, in a frequency band, to the wireless communication devices. The
signals can include spatially steered first signals that concurrently provide data to the wireless communication devices. The signals
can include one or more second signals to the wireless communication devices to control transmission of responses from the
wireless communication devices in the frequency band. The device can monitor for the responses in the frequency band. The
device can control, based on a lack of reception of an expected response, a transmission of a third signal in the frequency band to
prevent a transmission from another wireless communication device different than the wireless communication devices. The third
signal can include information to reschedule a transmission of a response from a wireless communication device.
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Title:

METHOD AND APPARATUS FOR GENERATING, TRANSMITTING, AND RECEIVING A DATA FRAME IN A WIRELESS

COMMUNICATION SYSTEM

Abstract: The present invention relates to a technique relating to a method and apparatus for generating, transmitting, and
receiving a data frame having a newly proposed format in a wireless communication system. According to the technique, the
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method for generating a data frame in a wireless communication system comprises the following steps: generating at least one
first subframe; generating at least one second subframe; and generating a data frame including the first and second subframes,
wherein the first and second subframes include length information of a MAC protocol data unit (MPDU) contained in the first and
second subframes, and the length information of the MPDU contained in the second subframe is zero.
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Designated states:

14) Family number: 49045316 (US2011134816A)
Title: WIRELESS COMMUNICATION SIGNALING FOR AGGREGATE DATA UNITS

Abstract: Systems and techniques relating to wireless communications are described. A described technique includes obtaining
data for a transmission to a wireless communication device. The wireless communication device can be configured to process
incoming transmissions based on an aggregate data unit format that specifies signaling for aggregating multiple medium access
control (MAC) data units. The technique includes, in a physical (PHY) frame, an aggregate data unit that is based on the data and
the aggregate data unit format, the aggregate data unit including a single MAC data unit. The technique includes, in the PHY
frame, an indication to signal that the MAC data unit in the aggregate data unit is singular and to cause the wireless
communication device to accept the aggregate data unit without a corresponding block acknowledgement agreement.
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15) Family number: 54381631 (US2015003358A)
Title: WIRELESS COMMUNICATION SYSTEM AND A METHOD OF CONTROLLING THE SAME

Abstract: In various embodiments, a method of selecting one or more nodes from a plurality of nodes for establishing wireless
communication with an access point including defining a filter, filtering the one or more nodes from the plurality of nodes using the
filter and sending a linking signal from each of the one or more nodes to the access point for establishing wireless communication
with the access point.
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Title: METHOD AND APPARATUS FOR TRANSMITTING FRAME

Abstract: Disclosed are a method and apparatus for transmitting a frame. A method for transmitting a frame in a wireless LAN
comprises the steps of: an AP transmitting a first RTS frame, through a primary channel, to a plurality of first target STAs; the AP
receiving, from one target STA from among the plurality of first target STAs, a first CTS frame as a response to the first RTS
frame, through the primary channel; and the AP transmitting, to the plurality of first target STAs, a plurality of pieces of first
downlink data for each of the respective plurality of first target STAs, through a plurality of first subbands included in the primary
channel on one first data frame, wherein a first RTS frame may include identification information for each of the plurality of first
target STAs.
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19) Family number: 61747664 (US2017272138A)
Title: METHOD FOR UPLINK MULTI-USER TRANSMISSION IN WIRELESS COMMUNICATION SYSTEM AND APPARATUS THEREFOR

Abstract: In the present invention, disclosed is a method for uplink multi-user transmission in a wireless communication system
and an apparatus therefor. Specifically, a method for performing, by a station (STA), uplink (UL) multi-user (MU) transmission in a
wireless communication system comprises the steps of: receiving, from an access point (AP), a trigger frame including
information for UL MU transmission; and transmitting an UL MU PPDU on the basis of the information for UL MU transmission,
wherein the trigger frame is a medium access control (MAC) frame, a MAC header of the trigger frame includes a type field and a
subtype field, and the type of the trigger frame may be indicated by the type field and the subtype field.
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Title: APPARATUS AND METHOD FOR DOWNLINK AND UPLINK MULTI-USER TRANSMISSIONS

Abstract: Methods and devices are described that facilitate uplink multi-user acknowledgment transmissions. In particular,
acknowledgment information may be located in a media access control (MAC) header of a payload section of a MAC Protocol Data
Unit within a downlink multi-user frame. The acknowledgment information may be present in each resource unit of the downlink
multi-user frame to indicate to each corresponding station properties/characteristics of a subsequent acknowledgment
transmission. The properties may include one or more of (1) whether the acknowledgement transmission is multi-user or single
user, (2) whether the acknowledgement transmission is transmitted immediately following receipt of the downlink multi-user
frame or upon receipt of a multi-user block acknowledgement request frame, and (3) resource scheduling information for an
uplink multi-user acknowledgement transmission.
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21) Family number: 65568057 (US2017126450A)
Title: TRIGGER INFORMATION EXCHANGE BETWEEN WIRELESS SYSTEMS

Abstract: Systems and methods are disclosed herein to provide efficient support for the exchange of trigger information between
wireless data communication devices and systems, including Multi-User Multiple Input Multiple Output (MU-MIMO) devices and
systems that may utilize Orthogonal Frequency Division Multiple Access (OFDMA). In accordance with one or more embodiments,
a trigger information exchange mechanism is disclosed that transfers trigger data as part of a pre-existing data frame handshake.
Such a system may offer improved capabilities such as a reduced channel overhead incurred due to the trigger information
exchange.
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Title: REVERSE DIRECTION FOR MULTI-USER MULTIPLE INPUT MULTIPLE OUTPUT COMMUNICATIONS
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Abstract: This disclosure describes systems, methods, and devices related to reverse direction multi-user multiple input multiple
output (MU-MIMO). A device may determine a reverse direction indication to be included in a frame for transmission to one or
more first devices in a MU-MIMO communication. The device may cause to wirelessly transmit the frame to a first device of the
one or more first devices. The device may identify an acknowledgment frame from the at least one of the first devices based at
least in part on the reverse direction indication
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23) Family number: 68799520 (US2018069678A)

Title: ACKNOWLEDGEMENT PROCEDURE IN WLAN

Abstract: A method and apparatus for a first station (STA) to transmit an acknowledgement (ACK) signal to a second STA in a
wireless local area network (WLAN) are disclosed. For this end, the first STA receive a first type frame aggregated with a second
type frame from the second STA, wherein the first type frame does not include a quality of service (QoS) control field while the
second type frame includes the QoS control field. Then, the first STA transmits an ACK signal for the first type frame to the
second STA based on an ACK policy of the QoS control field of the second type frame.
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24) Family number: 70862407 (W0O18151751A1)
Title: BLOCK ACKNOWLEDGMENT FOR MULTI-USER MULTIPLE INPUT MULTIPLE OUTPUT

Abstract: This disclosure describes systems, methods, and devices related to block acknowledgment for MU-MIMO. A device may
determine a first multiuser frame comprised of one or more subframes to be sent to one or more devices in a multiuser multiple
input and multiple output (MU MIMO) group. The device may cause to set a first acknowledgement policy field in a first subframe
of the first multiuser frame. The device may cause to send the first MU frame to the one or more devices. The device may identify
a first block acknowledgement frame received from a first device of the one or more devices.
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Title: APPARATUS, SYSTEM AND METHOD OF ACKNOWLEDGING A MULTI USER (MU) MULTIPLE-INPUT-MULTIPLE-OUTPUT (MIMO)
(MU-MIMO) TRANSMISSION

Abstract: For example, an EDMG STA may be configured to receive an A-MPDU for the EDMG STA in an EDMG MU PPDU from an
EDMG MU-MIMO initiator station; to determine, according to an ordered acknowledgement scheme, a Block Acknowledgement
(BA) period in which the EDMG STA is to be awake to allow transmission of a BA from the EDMG STA to the EDMG MU-MIMO
initiator STA; to allow the EDMG STA to be in a power save mode during a first power save period from a time of an End of Frame
(EOF) field in the A-MPDU for the EDMG STA until a beginning of the BA period; to transmit the BA to the EDMG MU-MIMO initiator;
and to allow the EDMG STA to be in the power save mode during a second power save period after transmission of the BA.
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