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(57) Provided are a transmission method and device,
and a computer-readable storage medium. The trans-
mission method includes: sending, by a first communi-
cation node, a notification frame, where the notification
frame is used for instructing at least one second commu-

nication node to send a first physical layer protocol data
unit (PPDU); and receiving, by the first communication
node, the first PPDU sent by the at least one second
communication node.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201910866096.2 filed with the China
National Intellectual Property Administration (CNIPA) on
Sep. 12, 2019, the disclosure of which is incorporated
herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to radio commu-
nication networks, for example, to a transmission method
and device, and a computer-readable storage medium.

BACKGROUND

[0003] A station (STA) is associated with only one ac-
cess point (AP), only performs data transmission with the
AP associated with the STA itself, and only performs
channel measurement with the AP associated with the
STA itself. In the next generation of wireless local area
networks (WLAN), in order to improve the transmission
efficiency, multiple AP structures need to be supported,
and multiple APs may perform joint or cooperative trans-
mission. In some application scenarios, an STA needs
to perform channel measurement with multiple APs.

SUMMARY

[0004] The present application provides a transmis-
sion method and device, and a computer-readable stor-
age medium, which can implement the channel meas-
urement or data transmission between an STA and mul-
tiple APs, thereby improving the transmission efficiency.
[0005] An embodiment of the present application pro-
vides a transmission method. The method includes the
following.
[0006] A first communication node sends a notification
frame, where the notification frame is used for instructing
at least one second communication node to send a first
physical layer protocol data unit (PPDU).
[0007] The first communication node receives the first
PPDU sent by the at least one second communication
node.
[0008] An embodiment of the present application fur-
ther provides a transmission method. The method in-
cludes the following.
[0009] A second communication node receives a no-
tification frame sent by a first communication node.
[0010] The second communication node sends a first
PPDU to the first communication node.
[0011] An embodiment of the present application fur-
ther provides a transmission method. The method in-
cludes the following.
[0012] A third communication node sends a request
frame, where the request frame is used for instructing at
least one first communication node to send a notification
frame.

[0013] An embodiment of the present application fur-
ther provides a transmission device. The transmission
device includes a processor, which is configured to, when
executing a computer program, perform the transmission
method in any of the embodiments described above.
[0014] An embodiment of the present application fur-
ther provides a computer-readable storage medium. The
computer-readable storage medium is configured to
store a computer program which, when executed by a
processor, performs the transmission method in any of
the embodiments described above.

BRIEF DESCRIPTION OF DRAWINGS

[0015]

FIG. 1 is an architecture diagram of a wireless net-
work according to an embodiment;

FIG. 2 is a flowchart of a transmission method ac-
cording to an embodiment;

FIG. 3 is a flowchart of another transmission method
according to an embodiment;

FIG. 4 is a flowchart of another transmission method
according to an embodiment;

FIG. 5 is an interaction diagram of a transmission
method according to an embodiment;

FIG. 6 is a frame interaction sequence diagram of a
transmission method according to an embodiment;

FIG. 7 is a frame interaction sequence diagram of
another transmission method according to an em-
bodiment;

FIG. 8 is an interaction diagram of another transmis-
sion method according to an embodiment;

FIG. 9 is a frame interaction sequence diagram of
another transmission method according to an em-
bodiment;

FIG. 10 is an interaction diagram of another trans-
mission method according to an embodiment;

FIG. 11 is a frame interaction sequence diagram of
another transmission method according to an em-
bodiment;

FIG. 12 is an interaction diagram of another trans-
mission method according to an embodiment;

FIG. 13 is a frame interaction sequence diagram of
another transmission method according to an em-
bodiment;
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FIG. 14 is a flowchart of another transmission meth-
od according to an embodiment;

FIG. 15 is a flowchart of another transmission meth-
od according to an embodiment;

FIG. 16 is a flowchart of another transmission meth-
od according to an embodiment;

FIG. 17 is an interaction diagram of another trans-
mission method according to an embodiment;

FIG. 18 is a frame interaction sequence diagram of
another transmission method according to an em-
bodiment;

FIG. 19 is an interaction diagram of another trans-
mission method according to an embodiment;

FIG. 20 is a frame interaction sequence diagram of
another transmission method according to an em-
bodiment;

FIG. 21 is a schematic diagram of a resource allo-
cation manner according to an embodiment;

FIG. 22 is a schematic diagram of another resource
allocation manner according to an embodiment;

FIG. 23 is a structural schematic diagram of a trans-
mission device according to an embodiment;

FIG. 24 is a structural schematic diagram of another
transmission device according to an embodiment;

FIG. 25 is a structural schematic diagram of another
transmission device according to an embodiment;

FIG. 26 is a structural schematic diagram of another
transmission device according to an embodiment;

FIG. 27 is a structural schematic diagram of another
transmission device according to an embodiment;

FIG. 28 is a structural schematic diagram of another
transmission device according to an embodiment;

FIG. 29 is a structural schematic diagram of a UE
according to an embodiment; and

FIG. 30 is a structural schematic diagram of a base
station according to an embodiment.

DETAILED DESCRIPTION

[0016] Embodiments of the present application are de-
scribed hereinafter in detail in conjunction with the draw-
ings.

[0017] With the development of wireless network tech-
nology, the performance of wireless networks is con-
stantly being improved, and the reliability requirements
of users for wireless transmission are also constantly be-
ing improved.
[0018] The common device in wireless networks usu-
ally includes APs and non-APs (such as STAs). An AP
establishes a basic service set (BSS), and multiple BSS
may exist in a wireless network. One STA is associated
with an AP through processes of scanning, authentica-
tion, and association, and communicates with the AP or
communicates with other STAs through the AP. FIG. 1
is an architecture diagram of a wireless network accord-
ing to an embodiment. As shown in FIG. 1, the wireless
network includes an AP1, an AP2, an AP3, and an STA1,
and the STA1 is in the coverage area of all the AP1, the
AP2 and the AP3. The STA1 is associated with the AP1
and not with the AP2 or the AP3. The AP1 establishes a
BSS1, and the AP1 and the STA1 are both in the BSS1.
[0019] In order to improve the transmission efficiency,
multiple AP structures are supported in the next-gener-
ation wireless network, and multiple AP may perform joint
or cooperative transmission. In some application scenar-
ios, for example, the multi-access point operation (also
known as the multi-AP operation) often has data trans-
mission requirements such as joint data transmission, or
when there is a need to use beamforming for the multi-
AP joint data transmission or the multi-AP cooperative
transmission needs to be subjected to interference can-
cellation, an STA needs to perform channel measure-
ment with multiple APs, that is, there is a need to perform
channel measurement under the multi-access point op-
eration. However, the correlation mechanism only sup-
ports an STA to perform data transmission with APs as-
sociated with the STA itself and perform channel meas-
urement with the associated APs. Therefore, how to
achieve at least one of channel measurement or wireless
frame transmission between an STA and multiple APs
(including at least one of associated APs and non-asso-
ciated APs) under the multi-access point operation is an
urgent problem to be solved.
[0020] An embodiment of the present application pro-
vides a mobile communication network (including but not
limited to the fifth-generation mobile communication net-
work (5G)). The network architecture of the network may
include network-side devices (for example, one or more
types of base stations, transmission nodes, access
points (APs), relays, Node B (NB), universal terrestrial
radio access (UTRA), evolved universal terrestrial radio
access (EUTRA), and the like) and terminals (user equip-
ments (UEs), user equipment data cards, relays, mobile
devices, and the like). In the embodiments of the present
application, a transmission method executable on the
preceding network architecture, a transmission device,
and a computer-readable storage medium are provided,
which can implement the channel measurement or data
transmission between an STA and multiple APs, thereby
improving the transmission efficiency.
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[0021] The transmission method and device and tech-
nical effects thereof will be described below.
[0022] FIG. 2 is a flowchart of a transmission method
according to an embodiment. As shown in FIG. 2, the
method provided by this embodiment is applicable to a
first communication node, and the first communication
node may be an STA (such as a network side device
(such as an AP), a non-AP station or a UE). The method
includes S110 and S120.
[0023] In S110, a first communication node sends a
notification frame, where the notification frame is used
for instructing at least one second communication node
to send a first PPDU.
[0024] In an embodiment, the first PPDU includes a
channel sounding PPDU or a data frame.
[0025] In an embodiment, the notification frame may
be actively sent by the first communication node, and
may also be sent by the first communication node under
the trigger of a third communication node, that is, the first
communication node receives a request frame sent by
the third communication node, and the request frame is
used for instructing the first communication node to start
a multi-access point operation or send the notification
frame.
[0026] In an embodiment, the notification frame may
include at least one of: resource allocation information,
access point identification information, related informa-
tion of the first PPDU, public information, user informa-
tion, a multi-access point operation indication or an indi-
cation of whether to decode a media access control
(MAC) frame header or a PPDU load portion of the noti-
fication frame.
[0027] In an embodiment, the notification frame may
further include data frame-related information. The data
frame-related information may be at least one of signaling
information or a transmission rate used for constructing
a data frame. When the data frame-related information
includes a transmission rate, the transmission rate is
used for indicating a transmission rate used when the
second communication node sends the data frame.
[0028] In an embodiment, the notification frame may
further include related information for constructing an ac-
knowledgement frame, and the related information for
constructing the acknowledgement frame includes at
least one of: BSS identification information, a sender ad-
dress, a receiver address, duration information or mod-
ulation and coding scheme (MCS) information for send-
ing the acknowledgement frame.
[0029] In an embodiment, the notification frame in-
cludes the resource allocation information, the resource
allocation information is used for indicating information
of a resource used by the at least one second commu-
nication node for sending the first PPDU, the resource is
a frequency domain resource, a spatial domain resource,
a time domain resource or a code domain resource, and
the resource allocation information is notified by an as-
sociated access point of the first communication node,
constructed by the first communication node, or prede-

fined.
[0030] In an embodiment, the notification frame in-
cludes the access point identification information, the ac-
cess point identification information is used for indicating
an identification of a second communication node that is
desired to send the first PPDU, and the access point iden-
tification information is a MAC address of the at least one
second communication node, an identification of a BSS
where the at least one second communication node is
located or a group member identification negotiated by
the associated access point of the first communication
node and the at least one second communication node.
For example, before a multi-access point channel meas-
urement process is started, or before a multi-access point
data transmission process is started, before a multi-ac-
cess point cooperative transmission process is started,
or during a multi-access point operation establishment
process or other processes, multiple access points are
formed into a group, and the group or access points in
the group are allocated group member identification in-
formation. The number of pieces of access point identi-
fication information included in the notification frame may
be one or more.
[0031] In an embodiment, the notification frame in-
cludes the related information of the first PPDU, the re-
lated information of the first PPDU is used for indicating
composition information of the first PPDU sent by the at
least one second communication node, and the compo-
sition information includes at least one of: signaling in-
formation used for constructing the first PPDU, short
training sequence information, long training sequence in-
formation or a transmission rate.
[0032] In an embodiment, the notification frame in-
cludes the multi-access point operation indication, and
the multi-access point operation indication is at least one
of: a multi-access point operation type, starting a multi-
access point operation, stopping a multi-access point op-
eration, starting multi-access point channel measure-
ment, stopping multi-access point channel measure-
ment, starting multi-access point joint data transmission,
stopping multi-access point joint data transmission, start-
ing multi-access point cooperative data transmission,
stopping multi-access point cooperative data transmis-
sion, starting multi-access point selection, stopping multi-
access point selection, start time of a multi-access point
operation, a duration of a multi-access point operation,
end time of a multi-access point operation or a start time
offset of a multi-access point operation.
[0033] In an embodiment, the multi-access point oper-
ation type includes at least one of: multi-access point
channel measurement, multi-access point joint data
transmission, multi-access point cooperative transmis-
sion, multi-access point selection, multi-access point co-
operative beamforming or multi-access point cooperative
interference cancellation.
[0034] In an embodiment, the notification frame in-
cludes the public information, the common information
is used for indicating the same parameter information
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required to be used by the at least one second commu-
nication node when sending the first PPDU respectively,
and the same parameter information includes at least
one of the following information: a downlink length indi-
cation, a more notification frame indication, an indication
of whether the second communication node needs to per-
form channel detection, a downlink bandwidth indication,
a coding indication, a transmission power indication, a
reception power indication or signaling domain informa-
tion of the first PPDU.
[0035] In an embodiment, the notification frame in-
cludes the user information, the user information is used
for indicating parameter information used by the at least
one second communication node to send the first PPDU,
and the parameter information includes at least one of
the following information: an access point identification,
bandwidth information, a transmission rate or coding in-
formation. The number of pieces of user information in-
cluded in the notification frame may be one or more.
[0036] In S120, the first communication node receives
the first PPDU sent by the at least one second commu-
nication node.
[0037] In an embodiment, before the execution of
S120, the first communication node may also receive a
second PPDU sent by the at least one second commu-
nication node, where the second PPDU includes a control
frame or a channel measurement notification frame.
[0038] The control frame includes any one of: an ac-
knowledgement frame, a request-to-send frame (RTS)
or a clear-to-send frame (CTS).
[0039] After the completion of the execution of S120,
with reference to FIG. 2, if the first PPDU includes the
channel sounding PPDU, the method further includes
S130 and S140.
[0040] In S130, the first communication node meas-
ures the quality of a channel between the first communi-
cation node and each of the at least one second com-
munication node according to the first PPDU.
[0041] In S140, the first communication node sends a
measurement result associated with the channel be-
tween the first communication node and the at least one
second communication node to a third communication
node.
[0042] In an embodiment, after the completion of the
execution of S120, if the first PPDU includes the data
frame, the first communication node may send an ac-
knowledgement frame of the data frame to the third com-
munication node.
[0043] FIG. 3 is a flowchart of another transmission
method according to an embodiment. As shown in FIG.
3, the method provided by this embodiment is applicable
to a second communication node, and the second com-
munication node may be a non-associated AP of an STA
or an associated AP of the STA. The method includes
S210.
[0044] In S201, a second communication node re-
ceives a notification frame sent by a first communication
node.

[0045] The notification frame is used for instructing the
second communication node to send the first PPDU to
the first communication node.
[0046] In an embodiment, the first PPDU includes a
channel sounding PPDU or a data frame.
[0047] In an embodiment, the notification frame in-
cludes at least one of: resource allocation information,
access point identification information, related informa-
tion of the first PPDU, public information, user informa-
tion, a multi-access point operation indication or an indi-
cation of whether to decode a MAC frame header or a
PPDU load portion of the notification frame.
[0048] In an embodiment, the notification frame in-
cludes the resource allocation information, the second
communication node sends the first PPDU on a resource
indicated by the resource allocation information, where
the resource is a frequency domain resource, a spatial
domain resource, a time domain resource or a code do-
main resource.
[0049] In an embodiment, the notification frame in-
cludes the access point identification information, the
second communication node determines whether to
send the first PPDU according to whether the access
point identification information includes an access point
identification of the second communication node or
whether the access point identification information
matches the access point identification of the second
communication node.
[0050] In an embodiment, the notification frame in-
cludes the related information of the first PPDU, the sec-
ond communication node constructs the first PPDU to be
sent according to the related information of the first PP-
DU. For example, a signaling domain of the first PPDU
is constructed using signaling information in the related
information of the first PPDU, a short training sequence
domain of the first PPDU is constructed using short train-
ing sequence information, a long training sequence do-
main of the first PPDU is constructed using long training
sequence information, and the first PPDU is sent using
a data rate carried in the related information of the first
PPDU.
[0051] In an embodiment, the notification frame in-
cludes the public information, and the second communi-
cation node uses parameter information indicated by the
public information when sending the first PPDU. For ex-
ample, when the public information includes a downlink
length indication, the length of the first PPDU sent by the
second communication node is the value indicated by
the downlink length indication; when the public informa-
tion includes an indication of whether an access point
needs to perform channel detection, the second commu-
nication node needs to perform or not perform channel
detection before sending the first PPDU according to the
indication; and when the public information includes a
transmission power indication or a reception power indi-
cation, the second communication node needs to deter-
mine its own transmission power according to the indi-
cated value.
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[0052] In an embodiment, the notification frame in-
cludes at least one piece of user information, and the
second communication node determines whether user
information corresponding to the second communication
node and parameter information used by the second
communication node when sending the first PPDU are
included. For example, the second communication node
may determine whether the current notification frame in-
cludes the user information corresponding to the second
communication node according to whether an access
point identification included in the at least one piece of
user information matches an identification of the second
communication node. The second communication node
sends the first PPDU according to a parameter of user
information corresponding to the second communication
node. For example, the second communication node
sends the first PPDU on an indicated bandwidth accord-
ing to bandwidth information, or sends the first PPDU
according to a transmission rate, or encodes the first PP-
DU according to coding information.
[0053] In an embodiment, in a case where the notifi-
cation frame includes a multi-access point operation in-
dication and the multi-access point operation indication
includes a multi-access point operation type, the second
communication node performs multi-access point chan-
nel measurement, multi-access point joint data transmis-
sion, multi-access point cooperative transmission, multi-
access point selection, multi-access point cooperative
beamforming or multi-access point cooperative interfer-
ence cancellation according to the multi-access point op-
eration type.
[0054] In an embodiment, when the notification frame
includes the multi-access point operation indication and
the multi-access point operation indication includes start-
ing a multi-access point operation or stopping a multi-
access point operation, the second communication node
starts the multi-access point operation or stops the multi-
access point operation after receiving the notification
frame.
[0055] In an embodiment, when the notification frame
includes the multi-access point operation indication and
the multi-access point operation indication includes start
time of a multi-access point operation, the second com-
munication node starts to perform the multi-access point
operation at the start time of the multi-access point op-
eration after receiving the notification frame.
[0056] In an embodiment, when the notification frame
includes the multi-access point operation indication and
the multi-access point operation indication includes a
start time offset of a multi-access point operation, the
second communication node starts to perform the multi-
access point operation at the start time offset of the multi-
access point operation after receiving the notification
frame.
[0057] In an embodiment, when the notification frame
includes the multi-access point operation indication and
the multi-access point operation indication includes a du-
ration of a multi-access point operation or end time of a

multi-access point operation, the second communication
node stops the multi-access point operation at the end
time of the multi-access point operation or after the du-
ration of the multi-access point operation.
[0058] In an embodiment, when the second communi-
cation node receives a notification frame from a non-as-
sociated station or another AP, in a case where a sender
identification or a BSS identification carried in the notifi-
cation frame is a public identification or an indication that
the MAC header or PPDU load part of the notification
frame needs to be further decoded is carried in the noti-
fication frame, the second communication node needs
to continue decoding the MAC header or PPDU load part
of the notification frame to obtain the information carried
in the notification frame.
[0059] After the completion of the execution of S210,
with reference to FIG. 3, the method may further include
S220 or include S230 and S240, that is, when the com-
pletion of the execution of S210, S220 may be executed,
or S230 and S240 may be executed in sequence.
[0060] In S220, after a first time interval after the noti-
fication frame is received, the second communication
node sends the first PPDU to the first communication
node.
[0061] In an embodiment, the first time interval may
be, but is not limited to, a short interframe space or a
point coordination function interframe space.
[0062] In S230, after a second time interval after the
notification frame is received, the second communication
node sends a second PPDU to the first communication
node, where the second PPDU includes a control frame
or a channel measurement notification frame.
[0063] In an embodiment, the control frame includes
any one of: an acknowledgement frame, an RTS or
aCTS.
[0064] In an embodiment, the control frame or the
channel measurement notification frame includes at least
one of: at least one station identification, a multi-user
feedback indication, a single-user feedback indication, a
space-time flow location index or channel reservation in-
dication information.
[0065] In an embodiment, the control frame or the
channel measurement notification frame includes the
channel reservation indication information for setting net-
work allocation vectors of other stations surrounding the
second communication node or for the second commu-
nication node to reserve a channel of a corresponding
duration.
[0066] In an embodiment, the control frame or the
channel measurement notification frame is sent using a
bandwidth equal to or less than the bandwidth used for
sending the notification frame or a bandwidth equal to or
greater than the bandwidth used for sending the first PP-
DU.
[0067] In an embodiment, multiple second communi-
cation nodes send the same control frame or channel
measurement notification frame using the same band-
width.
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[0068] In S240, after a third time interval after the sec-
ond PPDU is sent, the second communication node
sends the first PPDU to the first communication node.
[0069] In an embodiment, the second time interval may
be, but is not limited to, a short interframe space or a
point coordination function interframe space, and the
third time interval may be, but is not limited to, a short
interframe space or a point coordination function inter-
frame space. In an embodiment, the values of the first
time interval, the second time interval and the third time
interval may be the same or different.
[0070] FIG. 4 is a flowchart of another transmission
method according to an embodiment. As shown in FIG.
4, the method provided by this embodiment is applicable
to a third communication node, and the third communi-
cation node may be an associated AP of an STA. The
method includes S310 and S320.
[0071] In S310, a third communication node sends a
request frame, where the request frame is used for in-
structing at least one first communication node to send
a notification frame.
[0072] In an embodiment, the request frame includes
at least one of: access point identification information,
duration information, resource allocation information, re-
lated information of a first PPDU, a channel measure-
ment start indication, station information, a multi-access
point operation indication or a buffer data ready-to-send
indication.
[0073] In an embodiment, the notification frame is used
for instructing at least second communication node to
send the first PPDU, and the first PPDU includes a chan-
nel sounding PPDU or a data frame.
[0074] In an embodiment, in a case where the request
frame includes the access point identification informa-
tion, the access point identification information is used
for indicating that the at least one first communication
node sends the notification frame to an access point iden-
tified by the access point identification information, that
a multi-access point operation with the access point iden-
tified by the access point identification information is
started or stopped, or that the access point identified by
the access point identification information starts or stops
the multi-access point operation.
[0075] In an embodiment, the request frame includes
the duration information, and the duration information is
used for indicating the duration of a reserved transmis-
sion opportunity or the duration of a reserved occupied
channel.
[0076] In an embodiment, the request frame includes
the resource allocation information, and the resource al-
location information is used for indicating resource infor-
mation used by the second communication node to send
the first PPDU.
[0077] In an embodiment, the notification frame in-
cludes the related information of the first PPDU, and the
related information of the first PPDU is used by the sec-
ond communication node to construct the first PPDU.
[0078] In an embodiment, the request frame includes

the channel measurement start indication, and the chan-
nel measurement start indication is used for indicating
that a multi-access point operation indication in the noti-
fication frame sent by the at least one first communication
node is set to perform multi-access point channel meas-
urement, or for indicating that the second communication
node sends a channel sounding PPDU.
[0079] In an embodiment, the request frame includes
the station information, and the station information is
used for indicating a desired first communication node.
[0080] In an embodiment, the request frame includes
the multi-access point operation indication, and the multi-
access point operation indication is used for indicating
at least one of: a multi-access point operation type, start-
ing a multi-access point operation, stopping a multi-ac-
cess point operation, starting multi-access point channel
measurement, stopping multi-access point channel
measurement, starting multi-access point joint data
transmission, stopping multi-access point joint data
transmission, starting multi-access point cooperative da-
ta transmission, stopping multi-access point cooperative
data transmission, starting multi-access point selection,
stopping multi-access point selection, start time of a mul-
ti-access point operation, a duration of a multi-access
point operation, end time of a multi-access point opera-
tion or a start time offset of a multi-access point operation.
[0081] In an embodiment, the request frame includes
the buffer data ready-to-send indication, and the buffer
data ready-to-send indication is used for indicating that
the third communication node has buffered data of the
at least one first communication node to send, for indi-
cating starting multi-access point joint data transmission,
or for indicating starting multi-access point cooperative
data transmission.
[0082] In S320, the third communication node receives
a measurement result associated with a channel be-
tween the at least first communication node and the at
least one second communication node sent by the at
least one first communication node.
[0083] S320 is that the first communication node sends
a channel measurement result after the first communi-
cation node measures the quality of a channel between
the first communication node and each second commu-
nication node according to the first PPDU sent by the
second communication node, where the first PPDU in-
cludes a channel sounding PPDU.
[0084] In an embodiment, if the first PPDU includes a
data frame, the third communication node may further
receive an acknowledgement frame of the first PPDU
sent by the first communication node, and the acknowl-
edgement frame is an acknowledgement of the first PP-
DU, which is sent by the first communication node ac-
cording to whether the first PPDU sent from the second
communication node is correctly received.
[0085] Some exemplarily embodiments are listed be-
low to illustrate the transmission method provided by the
embodiments of the present application.
[0086] In an embodiment, since the third communica-

11 12 



EP 4 030 653 A1

8

5

10

15

20

25

30

35

40

45

50

55

tion node is usually an associated station of the first com-
munication node (when the first communication node is
a non-AP station), the second communication node men-
tioned in the present application may or may not include
the third communication node.
[0087] In a first example embodiment, the architecture
of a wireless network is shown in FIG. 1, in which the first
communication node is STA1, the second communica-
tion node is a non-associated AP of STA1 (that is, at least
one of AP2 or AP3), and the third communication node
is an associated AP of STA (that is, AP1).
[0088] FIG. 5 is an interaction diagram of a transmis-
sion method according to an embodiment. As shown in
FIG. 5, the method includes A, B, C, D, E, F, G, and H.
[0089] In A, STA1 sends a notification frame to at least
one of AP2 or AP3.
[0090] In B, at least one of AP2 or AP3 receives the
notification frame sent by STA1.
[0091] In an embodiment, the notification frame may
be a broadcast address frame, a multicast address frame
or a unicast frame. When the notification frame is the
multicast address frame, the multicast address may be
a multicast address or group identity of a group where
AP2 and AP3 are located.
[0092] In C, after a first time interval T1 after the noti-
fication frame is received, at least one AP2 or AP3 sends
a first PPDU to STA1.
[0093] In D, STA1 receives the first PPDU sent by at
least one of AP2 or AP3.
[0094] FIG. 6 is a frame interaction sequence diagram
of a transmission method according to an embodiment.
As shown in FIG. 6, after the first time interval T1 after
STA1 sends the notification frame, AP2 and AP3 send
first PPDUs.
[0095] With continued reference to FIG. 5, on the basis
of the transmission method provided herein, the receiver
of the notification frame may also include an associated
AP (that is, AP1) of the STA.
[0096] In E, STA1 sends a notification frame to AP1.
[0097] In F, AP1 receives the notification frame sent
by STA1.
[0098] In an embodiment, the notification frame may
be a broadcast address frame, a multicast address frame
or a unicast frame. When the receiver of the notification
frame includes AP1 and the notification frame is a mul-
ticast address frame, the multicast address may be a
multicast address or group identity of a group where AP1
to AP3 are located.
[0099] In G, after a first time interval T1 after the noti-
fication frame is received, AP1 sends a first PPDU to
STA1.
[0100] In H, STA1 receives the first PPDU sent by AP1.
[0101] FIG. 7 is a frame interaction sequence diagram
of another transmission method according to an embod-
iment. As shown in FIG. 7, after the first time interval T1
after STA1 sends the notification frame, AP1, AP2, and
AP3 send first PPDUs.
[0102] In a second example embodiment, the architec-

ture of a wireless network is shown in FIG. 1, in which
the first communication node is STA1, the second com-
munication node is a non-associated AP of STA1 (that
is, at least one of AP2 or AP3), and the third communi-
cation node is an associated AP of STA (that is, AP1).
[0103] FIG. 8 is an interaction diagram of another
transmission method according to an embodiment. As
shown in FIG. 8, the method includes A, B, C, D, E, and F.
[0104] In A, STA1 sends a notification frame to at least
one of AP2 or AP3.
[0105] In B, at least one of AP2 or AP3 receives the
notification frame sent by STA1.
[0106] In C, after a second time interval T2 after the
notification frame is received, at least one of AP2 or AP3
sends a second PPDU to STA1, where the second PPDU
includes a control frame or a channel measurement no-
tification frame.
[0107] In D, STA1 receives the second PPDU sent by
at least one of AP2 or AP3.
[0108] In an embodiment, the control frame or the
channel measurement notification frame includes at least
one of: at least one station identification, a multi-user
feedback indication, a single-user feedback indication, a
space-time flow location index or channel reservation in-
dication information.
[0109] In an embodiment, the control frame or the
channel measurement notification frame includes at least
one station identification, and the at least one station
identification may be a MAC address of a station or an
association identification of a station. At least one station
identification is used for notifying one or more stations
that need to perform channel measurement.
[0110] In an embodiment, the control frame or the
channel measurement notification frame includes the
channel reservation indication information, and the chan-
nel reservation indication information may be, but is not
limited to, duration information. The channel reservation
indication information is used for setting a network allo-
cation vector (NAV) of a surrounding station. The value
of the channel reservation indication information is cal-
culated according to the duration information in the noti-
fication frame or is determined by the second communi-
cation node itself. When the value of the channel reser-
vation indication information is determined by the second
communication node itself, it means that the second com-
munication node determines the value of the channel res-
ervation indication information according to at least one
of a duration for subsequently sending a channel sound-
ing PPDU or a duration required for subsequent meas-
urement feedback.
[0111] In E, after a third time interval T3 after the sec-
ond PPDU is sent, at least one AP2 or AP3 sends a first
PPDU to STA1.
[0112] In F, STA1 receives the first PPDU sent by at
least one of AP2 or AP3.
[0113] FIG. 9 is a frame interaction sequence diagram
of another transmission method according to an embod-
iment. As shown in FIG. 9, after the second time interval
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T2 after STA1 sends the notification frame, AP2 and AP3
send control frames or channel measurement notification
frames, and after the third time interval T3 after the control
frames or channel measurement notification frames are
sent, AP2 and AP3 send first PPDUs.
[0114] In a third example embodiment, the architecture
of a wireless network is shown in FIG. 1, in which the first
communication node is STA1, the second communica-
tion node is a non-associated AP of STA1 (that is, at least
one of AP2 or AP3), and the third communication node
is an associated AP of STA (that is, AP1).
[0115] FIG. 10 is an interaction diagram of another
transmission method according to an embodiment. As
shown in FIG. 10, the method includes A, B, C, D, E, and
F.
[0116] In A, AP1 sends a request frame to STA1.
[0117] In B, STA1 receives the request frame sent by
AP1.
[0118] In C, STA1 sends a notification frame to at least
one of AP2 or AP3.
[0119] In D, at least one of AP2 or AP3 receives the
notification frame sent by STA1.
[0120] In E, after a first time interval T1 after the noti-
fication frame is received, at least one A2 or A3 sends a
first PPDU to STA1.
[0121] In F, STA1 receives the first PPDU sent by at
least one of AP2 or AP3.
[0122] FIG. 11 is a frame interaction sequence diagram
of another transmission method according to an embod-
iment. As shown in FIG. 11, after a fixed time interval
after AP1 sends the request frame to STA1, STA1 sends
the notification frame; and after the first time interval T1
after STA1 sends the notification frame, AP2 and AP3
sends first PPDUs.
[0123] In a fourth example embodiment, the architec-
ture of a wireless network is shown in FIG. 1, in which
the first communication node is STA1, the second com-
munication node is a non-associated AP of STA1 (that
is, at least one of AP2 or AP3), and the third communi-
cation node is an associated AP of STA (that is, AP1).
[0124] FIG. 12 is an interaction diagram of another
transmission method according to an embodiment. As
shown in FIG. 12, the method includes A, B, C, D, E, F,
G, and H.
[0125] In A, AP1 sends a request frame to STA1.
[0126] In B, STA1 receives the request frame sent by
AP1.
[0127] In C, STA1 sends a notification frame to at least
one of AP2 or AP3.
[0128] In D, at least one of AP2 or AP3 receives the
notification frame sent by STA1.
[0129] In E, after a second time interval T2 after the
notification frame is received, at least one of AP2 or AP3
sends a second PPDU to STA1, where the second PPDU
includes a control frame or a channel measurement no-
tification frame.
[0130] In F, STA1 receives the second PPDU sent by
at least one of AP2 or AP3.

[0131] In G, after a third time interval T3 after the sec-
ond PPDU is sent, at least one AP2 or AP3 sends a first
PPDU to STA1.
[0132] In H, STA1 receives the first PPDU sent by at
least one of AP2 or AP3.
[0133] FIG. 13 is a frame interaction sequence diagram
of another transmission method according to an embod-
iment. As shown in FIG. 13, after a fixed time interval
after AP1 sends the request frame to STA1, STA1 sends
the notification frame; after the second time interval T2
after STA1 sends the notification frame, AP2 and AP3
send control frames or channel measurement notification
frames; and after the third time interval T3 after the control
frames or channel measurement notification frames are
sent, AP2 and AP3 send first PPDUs.
[0134] FIG. 14 is a flowchart of another transmission
method according to an embodiment. As shown in FIG.
14, the method provided by this embodiment is applicable
to a third communication node, and the third communi-
cation node may be an associated AP of an STA. The
method includes S410 and S420.
[0135] In S410, a third communication node sends a
notification frame, where the notification frame is used
for instructing at least one second communication node
to send a first PPDU.
[0136] In an embodiment, the first PPDU includes a
channel sounding PPDU or a data frame.
[0137] In an embodiment, the notification frame may
include at least one of: resource allocation information,
access point identification information, related informa-
tion of the first PPDU, public information, user informa-
tion, a multi-access point operation indication or an indi-
cation of whether to decode a MAC frame header or a
PPDU load portion of the notification frame.
[0138] In an embodiment, the notification frame may
be actively sent by the third communication node, and
may also be sent by the third communication node under
the trigger of a first communication node, that is, the third
communication node receives a request frame sent by
the first communication node, and the request frame is
used for instructing the third communication node to start
a multi-access point operation or send the notification
frame.
[0139] In S420, the third communication node receives
a measurement result associated with the channel be-
tween the first communication node and the at least one
second communication node sent by the first communi-
cation node.
[0140] FIG. 15 is a flowchart of another transmission
method according to an embodiment. As shown in FIG.
15, the method provided by this embodiment is applicable
to a second communication node, and the second com-
munication node may be a non-associated AP of an STA.
The method includes S510, S520, S530, and S540.
[0141] In S510, a second communication node re-
ceives a notification frame sent by a third communication
node, where the notification frame is used for instructing
the second communication node to send a first PPDU.
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[0142] In S520, after a first time interval after the noti-
fication frame is received, the second communication
node sends the first PPDU to a first communication node.
[0143] In an embodiment, the first time interval may
be, but is not limited to, a short interframe space or a
point coordination function interframe space.
[0144] In S530, after a second time interval after the
notification frame is received, the second communication
node sends a second PPDU to the first communication
node, where the second PPDU includes a control frame
or a channel measurement notification frame.
[0145] In an embodiment, the control frame includes
any one of: an acknowledgement frame, an RTS or
aCTS.
[0146] In an embodiment, the control frame or the
channel measurement notification frame includes at least
one of: at least one station identification, a multi-user
feedback indication, a single-user feedback indication, a
space-time flow location index or channel reservation in-
dication information.
[0147] In S540, after a third time interval after the sec-
ond PPDU is sent, the second communication node
sends the first PPDU to the first communication node.
[0148] In an embodiment, the second time interval may
be, but is not limited to, a short interframe space or a
point coordination function interframe space, and the
third time interval may be, but is not limited to, a short
interframe space or a point coordination function inter-
frame space. In an embodiment, the values of the first
time interval, the second time interval and the third time
interval may be the same or different.
[0149] FIG. 16 is a flowchart of another transmission
method according to an embodiment. As shown in FIG.
16, the method provided by this embodiment is applicable
to a first communication node, and the first communica-
tion node may be an STA (such as a network side device
(such as an AP) or a UE). The method includes S610,
S620, and S630.
[0150] In S610, a first communication node receives a
first PPDU sent by at least one second communication
node.
[0151] In an embodiment, before the execution of
S620, the first communication node may also receive a
second PPDU sent by the at least one second commu-
nication node, where the second PPDU includes a control
frame or a channel measurement notification frame.
[0152] The control frame includes any one of: an ac-
knowledgement frame, an RTS or a CTS.
[0153] In S620, the first communication node meas-
ures the quality of a channel between the first communi-
cation node and each of the at least one second com-
munication node according to the first PPDU.
[0154] In S630, the first communication node sends a
measurement result associated with the channel be-
tween the first communication node and the at least one
second communication node to a third communication
node.
[0155] In an embodiment, if the notification frame is

sent by the third communication node under the trigger
of the first communication node, the first communication
node may also send a request frame to the third commu-
nication node.
[0156] In an embodiment, the request frame includes
at least one of: access point identification information,
duration information, resource allocation information, re-
lated information of a first PPDU, a channel measure-
ment start indication, station information, a multi-access
point operation indication or a buffer data ready-to-send
indication.
[0157] Some example embodiments are listed below
to illustrate the transmission method provided by the em-
bodiments of the present application.
[0158] In a fifth example embodiment, the architecture
of a wireless network is shown in FIG. 1, in which the first
communication node is STA1, the second communica-
tion node is a non-associated AP of STA1 (that is, at least
one of AP2 or AP3), and the third communication node
is an associated AP of STA (that is, AP1).
[0159] FIG. 17 is an interaction diagram of another
transmission method according to an embodiment. As
shown in FIG. 17, the method includes A, B, C, and D.
[0160] In A, AP1 sends a notification frame to at least
one of AP2 or AP3.
[0161] In B, at least one of AP2 or AP3 receives the
notification frame sent by AP1.
[0162] In an embodiment, the notification frame may
be a broadcast address frame, a multicast address frame
or a unicast frame. When the notification frame is the
multicast address frame, the multicast address may be
a multicast address or group identity of a group where
AP2 and AP3 are located.
[0163] In C, after a first time interval T1 after the noti-
fication frame is received, at least one A2 or A3 sends a
first PPDU to STA1.
[0164] In D, STA1 receives the first PPDU sent by at
least one of AP2 or AP3.
[0165] FIG. 18 is a frame interaction sequence diagram
of another transmission method according to an embod-
iment. As shown in FIG. 18, after the first time interval
T1 after AP1 sends the notification frame, A2 and A3
send first PPDUs.
[0166] In a sixth example embodiment, the architec-
ture of a wireless network is shown in FIG. 1, in which
the first communication node is STA1, the second com-
munication node is a non-associated AP of STA1 (that
is, at least one of AP2 or AP3), and the third communi-
cation node is an associated AP of STA (that is, AP1).
[0167] FIG. 19 is an interaction diagram of another
transmission method according to an embodiment. As
shown in FIG. 19, the method includes A, B, C, D, E, and
F.
[0168] In A, AP1 sends a notification frame to at least
one of AP2 or AP3.
[0169] In B, at least one of AP2 or AP3 receives the
notification frame sent by AP1.
[0170] In C, after a second time interval T2 after the
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notification frame is received, at least one of AP2 or AP3
sends a second PPDU to STA1, where the second PPDU
includes a control frame or a channel measurement no-
tification frame.
[0171] In D, STA1 receives the second PPDU sent by
at least one of AP2 or AP3.
[0172] In an embodiment, the control frame or the
channel measurement notification frame includes at least
one of: at least one station identification, a multi-user
feedback indication, a single-user feedback indication, a
space-time flow location index or channel reservation in-
dication information.
[0173] In an embodiment, the control frame or the
channel measurement notification frame includes at least
one station identification, and the at least one station
identification may be a MAC address of a station or an
association identification of a station. At least one station
identification is used for notifying one or more stations
that need to perform channel measurement.
[0174] In an embodiment, the control frame or the
channel measurement notification frame includes the
channel reservation indication information, and the chan-
nel reservation indication information may be, but is not
limited to, duration information. The channel reservation
indication information is used for setting a NAV of a sur-
rounding station.
[0175] In E, after a third time interval T3 after the sec-
ond PPDU is sent, at least one AP2 or AP3 sends a first
PPDU to STA1.
[0176] In F, STA1 receives the first PPDU sent by at
least one of AP2 or AP3.
[0177] FIG. 20 is a frame interaction sequence diagram
of another transmission method according to an embod-
iment. As shown in FIG. 20, after the second time interval
T2 after AP1 sends the notification frame, AP2 and AP3
send control frames or channel measurement notification
frames, and after the third time interval T3 after the control
frames or channel measurement notification frames are
sent, AP2 and AP3 send first PPDUs.
[0178] In the example embodiments described above,
the contents of the first PPDUs sent by different second
communication nodes may be the same or different.
[0179] Resources used by different second communi-
cation nodes to send the first PPDU may be notified in
the notification frame. For example, when the resource
allocation is performed in a manner of frequency division,
different second communication nodes are allocated to
send the first PPDU on different resource blocks of the
same bandwidth, the resource block used by each sec-
ond communication node is uniformly distributed over
the entire bandwidth, and the resources used by different
second communication nodes may be distributed at in-
tervals over the entire bandwidth.
[0180] For example, the bandwidth of a to-be-meas-
ured channel is 20 MHz, including four resource blocks
RU1 to RU4. The resource blocks used by AP2 and AP3
to send the first PPDU at 20 MHz after receiving the no-
tification frame are uniformly distributed over the entire

20 MHz, and the resources used by AP2 and AP3 are
distributed at intervals over the entire 20MHz. FIG. 21 is
a schematic diagram of a resource allocation manner
according to an embodiment, in which RU1 and RU3 are
allocated to AP2 and used for sending the first PPDU,
and RU2 and RU4 are allocated to AP3 and used for
sending the first PPDU.
[0181] For example, the bandwidth of a to-be-meas-
ured channel is 40 MHz, including six resource blocks
RU1 to RU6. The resource blocks used by AP1, AP2 and
AP3 to send the first PPDU at 40 MHz after receiving the
notification frame are uniformly distributed over the entire
40 MHz, and the resources used by AP1, AP2 and AP3
are distributed at intervals over the entire 40 MHz. FIG.
22 is a schematic diagram of another resource allocation
manner according to an embodiment, in which RU1 and
RU4 are allocated to AP1, RU2 and RU5 are allocated
to AP2, and RU3 and RU6 are allocated to AP3.
[0182] For example, when a station that needs to per-
form channel measurement receives a first PPDU, the
station may determine APs of a corresponding sender
according to resource allocation information which is ob-
tained in advance, perform channel measurement on first
PPDUs sent by APs occupying different resource blocks
respectively, and obtain the measurement result of the
entire bandwidth by interpolation or other operation
modes.
[0183] FIG. 23 is a structural schematic diagram of a
transmission device according to an embodiment. The
transmission device may be configured in a first commu-
nication node. As shown in FIG. 23, the transmission
device includes a sending module 10 and a receiving
module 11.
[0184] The sending module 10 is configured to send a
notification frame, where the notification frame is used
for instructing at least one second communication node
to send a first PPDU.
[0185] The receiving module 11 is configured to re-
ceive the first PPDU sent by the at least one second
communication node.
[0186] The transmission device provided by this em-
bodiment is configured to perform the transmission meth-
od of the embodiments described above. The implemen-
tation principle and effects of the transmission device pro-
vided by this embodiment are similar to those of the trans-
mission method, and the details are not repeated here.
[0187] In an embodiment, the first PPDU includes a
channel sounding PPDU or a data frame.
[0188] In an embodiment, in conjunction with FIG. 23,
FIG. 24 is a structural schematic diagram of another
transmission device according to an embodiment. The
transmission device further includes a measurement
module 12.
[0189] The measurement module 12 is configured to
measure the quality of a channel between the first com-
munication node and each of the at least one second
communication node according to the first PPDU.
[0190] In an embodiment, the sending module 10 is
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further configured to send a measurement result associ-
ated with the channel between the first communication
node and the at least one second communication node
to a third communication node.
[0191] In an embodiment, the receiving module 11 is
further configured to, before the sending module 10
sends the notification frame, receive a request frame sent
by the third communication node, where the request
frame is used for instructing the first communication node
to start a multi-access point operation or to send the no-
tification frame.
[0192] In an embodiment, the receiving module 11 is
further configured to, before the receiving module 11 re-
ceives the first PPDU sent by the at least one second
communication node, receive a second PPDU sent by
the at least one second communication node, where the
second PPDU includes a control frame or a channel
measurement notification frame.
[0193] In an embodiment, the control frame includes
any one of: an acknowledgement frame, an RTS or
aCTS.
[0194] In an embodiment, the notification frame in-
cludes at least one of: resource allocation information,
access point identification information, related informa-
tion of the first PPDU, public information, user informa-
tion, a multi-access point operation indication or an indi-
cation of whether to decode a MAC frame header or a
PPDU load portion of the notification frame.
[0195] In an embodiment, the notification frame in-
cludes the resource allocation information, the resource
allocation information is used for indicating information
of a resource used by the at least one second commu-
nication node for sending the first PPDU, the resource is
a frequency domain resource, a spatial domain resource,
a time domain resource or a code domain resource, and
the resource allocation information is notified by an as-
sociated access point of the first communication node,
constructed by the first communication node, or prede-
fined.
[0196] In an embodiment, the notification frame in-
cludes the access point identification information, the ac-
cess point identification information is used for indicating
an identification of a second communication node that is
desired to send the first PPDU, and the access point iden-
tification information is a MAC address of the at least one
second communication node, an identification of a BSS
where the at least one second communication node is
located or a group member identification negotiated by
the associated access point of the first communication
node and the at least one second communication node.
[0197] In an embodiment, the notification frame in-
cludes the related information of the first PPDU, the re-
lated information of the first PPDU is used for indicating
composition information of the first PPDU sent by the at
least one second communication node, and the compo-
sition information includes at least one of: signaling in-
formation used for constructing the first PPDU, short
training sequence information, long training sequence in-

formation or a transmission rate.
[0198] In an embodiment, the notification frame in-
cludes the multi-access point operation indication, and
the multi-access point operation indication is at least one
of: a multi-access point operation type, starting a multi-
access point operation, stopping a multi-access point op-
eration, starting multi-access point channel measure-
ment, stopping multi-access point channel measure-
ment, starting multi-access point joint data transmission,
stopping multi-access point joint data transmission, start-
ing multi-access point cooperative data transmission,
stopping multi-access point cooperative data transmis-
sion, starting multi-access point selection, stopping multi-
access point selection, start time of a multi-access point
operation, a duration of a multi-access point operation,
end time of a multi-access point operation or a start time
offset of a multi-access point operation.
[0199] In an embodiment, the multi-access point oper-
ation type includes at least one of: multi-access point
channel measurement, multi-access point joint data
transmission, multi-access point cooperative transmis-
sion, multi-access point selection, multi-access point co-
operative beamforming or multi-access point cooperative
interference cancellation.
[0200] FIG. 25 is a structural schematic diagram of an-
other transmission device according to an embodiment.
The transmission device may be configured in a second
communication node. As shown in FIG. 25, the transmis-
sion device includes a receiving module 20.
[0201] The receiving module 20 is configured to re-
ceive a notification frame sent by a first communication
node, where the notification frame is used for instructing
at least one second communication node to send a first
PPDU.
[0202] The transmission device provided by this em-
bodiment is configured to perform the transmission meth-
od of the embodiments described above. The implemen-
tation principle and effects of the transmission device pro-
vided by this embodiment are similar to those of the trans-
mission method, and the details are not repeated here.
[0203] In an embodiment, in conjunction with FIG. 25,
FIG. 26 is a structural schematic diagram of another
transmission device according to an embodiment. The
transmission device further includes a sending module
21.
[0204] The sending module 21 is configured to, after
a first time interval after the notification frame is received,
send the first PPDU to the first communication node.
[0205] In an embodiment, the sending module 21 is
configured to, after a second time interval after the noti-
fication frame is received, send a second PPDU to the
first communication node, where the second PPDU in-
cludes a control frame or a channel measurement noti-
fication frame; and after a third time interval after the sec-
ond PPDU is sent, send the first PPDU to the first com-
munication node.
[0206] In an embodiment, the first PPDU includes a
channel sounding PPDU or a data frame.
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[0207] In an embodiment, the control frame includes
one of: an acknowledgement frame, an RTS or a CTS,
and the control frame includes duration information that
is used for setting network allocation vectors of other sta-
tions surrounding the second communication node.
[0208] In an embodiment, the notification frame in-
cludes at least one of: resource allocation information,
access point identification information, related informa-
tion of the first PPDU, public information, user informa-
tion, a multi-access point operation indication or an indi-
cation of whether to decode a MAC frame header or a
PPDU load portion of the notification frame.
[0209] In an embodiment, the notification frame in-
cludes the resource allocation information, and the sec-
ond communication node sends the first PPDU on a re-
source indicated by resource allocation information.
[0210] In an embodiment, the notification frame in-
cludes the access point identification information, the
second communication node determines whether to
send the first PPDU according to whether the access
point identification information includes an access point
identification of the second communication node or
whether the access point identification information
matches the access point identification of the second
communication node.
[0211] In an embodiment, the notification frame in-
cludes the related information of the first PPDU, the sec-
ond communication node constructs the first PPDU to be
sent according to the related information of the first PP-
DU.
[0212] In an embodiment, the notification frame in-
cludes the multi-access point operation type, the second
communication node performs multi-access point chan-
nel measurement, multi-access point joint data transmis-
sion, multi-access point cooperative transmission, multi-
access point selection, multi-access point cooperative
beamforming or multi-access point cooperative interfer-
ence cancellation according to the multi-access point op-
eration type.
[0213] FIG. 27 is a structural schematic diagram of an-
other transmission device according to an embodiment.
The transmission device may be configured in a third
communication node. As shown in FIG. 27, the transmis-
sion device includes a sending module 30.
[0214] The sending module 30 is configured to send a
request frame, where the request frame is used for in-
structing at least one first communication node to send
a notification frame.
[0215] The transmission device provided by this em-
bodiment is configured to perform the transmission meth-
od of the embodiments described above. The implemen-
tation principle and effects of the transmission device pro-
vided by this embodiment are similar to those of the trans-
mission method, and the details are not repeated here.
[0216] In an embodiment, the request frame includes
at least one of: identification information of an access
point, duration information, resource allocation informa-
tion, related information of a first PPDU, a channel meas-

urement close indication, station information, a multi-ac-
cess point operation indication or a buffer data ready-to-
send indication.
[0217] In an embodiment, the notification frame is used
for instructing at least second communication node to
send the first PPDU, and the first PPDU includes a chan-
nel sounding PPDU or a data frame.
[0218] In an embodiment, in conjunction with FIG. 27,
FIG. 28 is a structural schematic diagram of another
transmission device according to an embodiment. The
transmission device further includes a receiving module
31.
[0219] The receiving module 31 is configured to re-
ceive a measurement result associated with the channel
between the first communication node and the at least
one second communication node sent by the first com-
munication node.
[0220] In an embodiment, in a case where the request
frame includes the access point identification informa-
tion, the access point identification information is used
for indicating that the at least one first communication
node sends the notification frame to an access point iden-
tified by the access point identification information, that
a multi-access point operation with the access point iden-
tified by the access point identification information is
started or stopped, or that the access point identified by
the access point identification information starts or stops
the multi-access point operation.
[0221] In an embodiment, the request frame includes
the multi-access point operation indication, and the multi-
access point operation indication is used for indicating
at least one of: a multi-access point operation type, start-
ing a multi-access point operation, stopping a multi-ac-
cess point operation, starting multi-access point channel
measurement, stopping multi-access point channel
measurement, starting multi-access point joint data
transmission, stopping multi-access point joint data
transmission, starting multi-access point cooperative da-
ta transmission, stopping multi-access point cooperative
data transmission, starting multi-access point selection,
stopping multi-access point selection, start time of a mul-
ti-access point operation, a duration of a multi-access
point operation, end time of a multi-access point opera-
tion or a start time offset of a multi-access point operation.
[0222] In an embodiment, the request frame includes
the buffer data ready-to-send indication, and the buffer
data ready-to-send indication is used for indicating that
the third communication node has buffered data of the
at least one first communication node to send, for indi-
cating starting multi-access point joint data transmission,
or for indicating starting multi-access point cooperative
data transmission.
[0223] An embodiment of the present application fur-
ther provides a transmission device. The transmission
device includes a processor, which is configured to, when
executing a computer program, perform the method pro-
vided by any one of the embodiments of the present ap-
plication. Specifically, the transmission device may be
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the first communication node provided by any one of the
embodiments of the present application, may be the sec-
ond communication node provided by any one of the em-
bodiments of the present application, or may be the third
communication node provided by any one of the embod-
iments of the present application, which is not limited in
the present application.
[0224] For example, the embodiments described be-
low provide structural schematic diagrams in which the
transmission device is a UE and a base station respec-
tively.
[0225] FIG. 29 is a structural schematic diagram of a
UE according to an embodiment. The UE may be imple-
mented in multiple forms. The UE in the present applica-
tion includes, but is not limited to, a mobile terminal device
such as a mobile phone, a smart phone, a notebook com-
puter, a digital broadcast receiver, a personal digital as-
sistant (PDA), a portable device (PAD), a portable media
player (PMP), a navigation apparatus, a vehicle-mounted
terminal device, a vehicle-mounted display terminal and
a vehicle-mounted electronic rearview mirror and a fixed
terminal device such as a digital television (TV) and a
desktop computer.
[0226] As shown in FIG. 29, the UE 50 may include a
wireless communication unit 51, an audio/video (A/V) in-
put unit 52, a user input unit 53, a sensing unit 54, an
output unit 55, a memory 56, an interface unit 57, a proc-
essor 58, and a power supply unit 59. FIG. 29 illustrates
the UE including multiple assemblies, but it is to be noted
that it is not required to implement all the illustrated as-
semblies. More or fewer assemblies may be implement-
ed instead.
[0227] In this embodiment, the wireless communica-
tion unit 51 allows the wireless communication between
the UE 50 and a base station or a network. The A/V input
unit 52 is configured to receive audio or video signals.
The user input unit 53 may generate key input data ac-
cording to commands inputted by the user to control var-
ious operations of the UE 50. The sensing unit 54 is con-
figured to detect, for example, the current state of the UE
50, the location of the UE 50, the presence or absence
of the user’s touch input to the UE 50, the orientation of
the UE 50, and the acceleration movement and direction
or deceleration movement and direction of the UE 50,
and generate commands or signals for controlling the
operation of the UE 50. The interface unit 57 serves as
an interface through which at least one external appara-
tus may be connected to the UE 50. The output unit 55
is configured to provide output signals in a visual, audio,
and/or tactile manner.
[0228] The memory 56 may store, for example, a soft-
ware program for processing and controlling operations
executed by the processor 58 or may temporarily store
data that has been outputted or is to be outputted. The
memory 56 may include at least one type of storage me-
dium. Moreover, the UE 50 may cooperate with a network
storage apparatus that performs the storage function of
the memory 56 through a network connection. The proc-

essor 58 is generally configured to control the overall
operation of the UE 50. The power supply unit 59 is con-
figured to receive external or internal power under the
control of the processor 58 and provide the appropriate
amount of power required for operating various elements
and assemblies.
[0229] The processor 58 is configured to run the pro-
grams stored in the memory 56 to execute at least one
function application and data processing, for example,
to perform the transmission method provided by the em-
bodiments of the present application.
[0230] FIG. 30 is a structural schematic diagram of a
base station according to an embodiment. As shown in
FIG. 30, the base station includes a processor 60, a mem-
ory 61, and a communication interface 62. The number
of processors 60 in the base station may be one or more,
and one processor 60 is illustrated as an example in FIG.
7. The processor 60, the memory 61, and the communi-
cation interface 62 in the base station may be connected
through a bus or in other manners, and the connection
through the bus is illustrated as an example in FIG. 30.
The bus represents one or more of several types of bus
structures, including a memory bus or a memory control-
ler, a peripheral bus, an accelerated graphics port, a proc-
essor or a local bus using any bus structure among mul-
tiple bus structures.
[0231] As a computer-readable storage medium, the
memory 61 may be configured to store software pro-
grams, computer-executable programs and modules,
such as program instructions/modules corresponding to
the method in the embodiments of the present applica-
tion. The processor 60 is configured to run the software
programs, instructions and modules stored in the mem-
ory 61 to execute at least one of function applications
and data processing of the base station, that is, to perform
the transmission method described above.
[0232] The memory 61 may include a program storage
region and a data storage region. The program storage
region may store an operating system and an application
program required by at least one function, and the data
storage region may store data created depending on use
of a terminal. In addition, the memory 61 may include a
high-speed random-access memory, and may also in-
clude a non-volatile memory such as at least one disk
memory, flash memory or other non-volatile solid-state
memories. In some examples, the memory 61 may in-
clude memories that are remotely disposed with respect
to the processor 60, and these remote memories may be
connected to the base station via a network. The exam-
ples of the preceding network include, but are not limited
to, the Internet, an intranet, a network, a mobile commu-
nication network, and a combination thereof.
[0233] The communications interface 62 may be con-
figured to receive and send data.
[0234] An embodiment of the present disclosure fur-
ther provides a computer-readable storage medium. The
computer-readable storage medium is configured to
store a computer program which, when executed by a
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processor, performs the method provided by any one of
the embodiments of the present application.
[0235] The computer storage medium in this embodi-
ment of the present application may use any combination
of one or more computer-readable media. The computer-
readable medium may be a computer-readable signal
medium or a computer-readable storage medium. The
computer-readable storage medium may be, but is not
limited to, an electrical, magnetic, optical, electromag-
netic, infrared or semiconductor system, apparatus or
element, or any combination thereof. The computer-
readable storage medium includes (a non-exhaustive
list): an electrical connection having one or more wires,
a portable computer disk, a hard disk, a random-access
memory (RAM), a read-only memory (ROM), an electri-
cally erasable, programmable read-only memory
(EPROM), a flash memory, an optical fiber, a portable
compact disk read-only memory (CD-ROM), an optical
memory device, a magnetic memory device or any suit-
able combination thereof. In this application, the compu-
ter-readable storage medium may be any tangible me-
dium including or storing a program, and the program
may be used by or in conjunction with an instruction ex-
ecution system, apparatus, or element.
[0236] The computer-readable signal medium may in-
clude a data signal propagated in a baseband or as part
of a carrier, and the data signal carries computer-read-
able program codes. Such a propagated data signal may
be in multiple forms, including but not limited to, an elec-
tromagnetic signal, an optical signal or any suitable com-
bination thereof. The computer-readable signal medium
may further be any computer-readable medium that is
not a computer-readable storage medium and that can
send, propagate or transmit a program for use by or in
connection with an instruction execution system, appa-
ratus or device.
[0237] The program codes included on the computer-
readable medium may be transmitted on any suitable
medium, including but not limited to wireless, wireline,
optical fiber cable, radio frequency (RE), etc., or any suit-
able combination of the foregoing.
[0238] Computer program codes for performing the op-
erations of the present disclosure may be written in one
or more programming languages or a combination of mul-
tiple programming languages. The programming lan-
guages include object-oriented programming languages
such as Java, Smalltalk, C++, Ruby, and Go, and further
include conventional procedural programming languag-
es such as C language or similar programming languag-
es. The program code may be executed entirely on a
user’s computer, partly on the user’s computer, as a
stand-alone software package, partly on the user’s com-
puter and partly on a remote computer or entirely on the
remote computer or server. In the scenario involving the
remote computer, the remote computer may be connect-
ed to the user’s computer through any type of network,
including a local area network (LAN) or a wide area net-
work (WAN), or may be connected to an external com-

puter (for example, through the Internet using an Internet
service provider).
[0239] It is to be understood by those skilled in the art
that the term "user terminal" covers any suitable type of
wireless user devices, for example, a mobile phone, a
portable data processing apparatus, a portable web
browser, or a vehicle-mounted mobile station.
[0240] In general, various embodiments of the present
application may be implemented in hardware or special
purpose circuits, software, logic or any combination
thereof. For example, the above-mentioned embodi-
ments, in some aspects, may be implemented in hard-
ware while in other aspects, the embodiments may be
implemented in firmware or software that may be exe-
cuted by a controller, a microprocessor, or other comput-
ing devices, which is not limited thereto.
[0241] The embodiments of the present application
may be implemented by computer program instructions
executed by a data processor of a mobile device, such
as in the processor entity, or by hardware, or by a com-
bination of software and hardware. The computer pro-
gram instructions may be assembly instructions, instruc-
tion set architecture (ISA) instructions, machine instruc-
tions, machine-related instructions, microcodes,
firmware instructions, status setting data or source or ob-
ject codes written in any combination of one or more pro-
gramming languages.
[0242] A block diagram of any logic flow in drawings
of the present application may represent program steps,
or interconnected logic circuits, modules, and functions,
or a combination of program steps and logic circuits, mod-
ules and functions. The computer programs may be
stored in a memory. The memory may be of any type
appropriate for the local technical environment and may
be implemented by using any appropriate data storage
technology, such as, but not limited to, a read-only mem-
ory (ROM), a random-access memory (RAM), an optical
storage apparatus and system (a digital video disc (DVD)
or a compact disk (CD)), and the like. The computer-
readable storage medium may include a non-transitory
storage medium. The data processor may be of any type
appropriate for the local technical environment, such as,
but not limited to, a general-purpose computer, a special-
purpose computer, a microprocessor, a digital signal
processing (DSP), an application-specific integrated cir-
cuit (ASIC), a field-programmable gate array (FPGA),
and a processor based on a multi-core processor archi-
tecture.

Claims

1. A transmission method, comprising:

sending, by a first communication node, a noti-
fication frame, wherein the notification frame is
used for instructing at least one second commu-
nication node to send a first physical layer pro-
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tocol data unit (PPDU); and
receiving, by the first communication node, the
first PPDU sent by the at least one second com-
munication node.

2. The method of claim 1, wherein the first PPDU com-
prises a channel sounding PPDU or a data frame.

3. The method of claim 1, further comprising:
measuring, by the first communication node, quality
of a channel between the first communication node
and each of the at least one second communication
node according to the first PPDU.

4. The method of claim 3, further comprising:
sending, by the first communication node, a meas-
urement result associated with the channel between
the first communication node and the at least one
second communication node to a third communica-
tion node.

5. The method of claim 1, before the sending, by a first
communication node, a notification frame, further
comprising:
receiving, by the first communication node, a request
frame sent by the third communication node, wherein
the request frame is used for instructing the first com-
munication node to start a multi-access point oper-
ation or to send the notification frame.

6. The method of claim 1, before the receiving, by the
first communication node, the first PPDU sent by the
at least one second communication node, further
comprising:
receiving, by the first communication node, a second
PPDU sent by the at least one second communica-
tion node, wherein the second PPDU comprises a
control frame or a channel measurement notification
frame.

7. The method of claim 6, wherein the control frame
comprises one of: an acknowledgement frame, a re-
quest-to-send frame (RTS) or a clear-to-send frame
(CTS).

8. The method of claim 1, wherein the notification frame
comprises at least one of: resource allocation infor-
mation, access point identification information, relat-
ed information of the first PPDU, public information,
user information, a multi-access point operation in-
dication or an indication of whether to continue de-
coding a media access control (MAC) frame header
or a PPDU load portion of the notification frame.

9. The method of claim 8, wherein
the notification frame comprises the resource allo-
cation information, the resource allocation informa-
tion is used for indicating information of a resource

used by the at least one second communication node
for sending the first PPDU, the resource is one of: a
frequency domain resource, a spatial domain re-
source, a time domain resource or a code domain
resource, and the resource allocation information is
notified by an associated access point of the first
communication node, constructed by the first com-
munication node, or predefined.

10. The method of claim 8, wherein
the notification frame comprises the access point
identification information, the access point identifi-
cation information is used for indicating an identifi-
cation of a second communication node that is de-
sired to send the first PPDU, and the access point
identification information is one of: a MAC address
of the at least one second communication node, an
identification of a basic service set (BSS) where the
at least one second communication node is located
or a group member identification negotiated by the
associated access point of the first communication
node and the at least one second communication
node.

11. The method of claim 8, wherein
the notification frame comprises the related informa-
tion of the first PPDU, the related information of the
first PPDU is used for indicating composition infor-
mation of the first PPDU sent by the at least one
second communication node, and the composition
information comprises at least one of: signaling in-
formation used for constructing the first PPDU, short
training sequence information, long training se-
quence information or a transmission rate.

12. The method of claim 8, wherein
the notification frame comprises the multi-access
point operation indication, and the multi-access point
operation indication is at least one of: a multi-access
point operation type, starting a multi-access point
operation, stopping a multi-access point operation,
starting multi-access point channel measurement,
stopping multi-access point channel measurement,
starting multi-access point joint data transmission,
stopping multi-access point joint data transmission,
starting multi-access point cooperative data trans-
mission, stopping multi-access point cooperative da-
ta transmission, starting multi-access point selec-
tion, stopping multi-access point selection, start time
of a multi-access point operation, a duration of a mul-
ti-access point operation, end time of a multi-access
point operation or a start time offset of a multi-access
point operation.

13. The method of claim 12, wherein
the multi-access point operation type comprises at
least one of: multi-access point channel measure-
ment, multi-access point joint data transmission,
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multi-access point cooperative transmission, multi-
access point selection, multi-access point coopera-
tive beamforming or multi-access point cooperative
interference cancellation.

14. A transmission method, comprising:

receiving, by a second communication node, a
notification frame sent by a first communication
node; and
sending, by the second communication node, a
first physical layer protocol data unit (PPDU) to
the first communication node.

15. The method of claim 14, wherein the notification
frame is used for instructing the second communi-
cation node to send the first PPDU, and the sending,
by the second communication node, a first PPDU to
the first communication node comprises:
after a first time interval after the notification frame
is received, sending, by the second communication
node, the first PPDU to the first communication node.

16. The method of claim 14, wherein the notification
frame is used for instructing the second communi-
cation node to send the first PPDU, and the sending,
by the second communication node, the first PPDU
to the first communication node comprises:

after a second time interval after the notification
frame is received, sending, by the second com-
munication node, a second PPDU to the first
communication node, wherein the second PP-
DU comprises a control frame or a channel
measurement notification frame; and
after a third time interval after the second PPDU
is sent, sending, by the second communication
node, the first PPDU to the first communication
node.

17. The method of claim 14, wherein the first PPDU com-
prises a channel sounding PPDU or a data frame.

18. The method of claim 16, wherein the control frame
comprises one of: an acknowledgement frame, a re-
quest-to-send frame (RTS) or a clear-to-send frame
(CTS), and the control frame comprises duration in-
formation that is used for setting network allocation
vectors of other stations surrounding the second
communication node.

19. The method of claim 14, wherein the notification
frame comprises at least one of: resource allocation
information, access point identification information,
related information of the first PPDU, public informa-
tion, user information, a multi-access point operation
indication or an indication of whether to continue de-
coding a media access control (MAC) frame header

or a PPDU load portion of the notification frame.

20. The method of claim 19, wherein
the notification frame comprises the resource allo-
cation information, the second communication node
sends the first PPDU on a resource indicated by the
resource allocation information.

21. The method of claim 19, wherein
the notification frame comprises the access point
identification information, the second communica-
tion node determines whether to send the first PPDU
according to whether the access point identification
information comprises an access point identification
of the second communication node or whether the
access point identification information matches the
access point identification of the second communi-
cation node.

22. The method of claim 19, wherein
the notification frame comprises the related informa-
tion of the first PPDU, the second communication
node constructs the first PPDU to be sent according
to the related information of the first PPDU.

23. The method of claim 14, wherein
in a case where the notification frame comprises mul-
ti-access point operation type, the second commu-
nication node performs one of the following opera-
tions according to the multi-access point operation
type: multi-access point channel measurement, mul-
ti-access point joint data transmission, multi-access
point cooperative transmission, multi-access point
selection, multi-access point cooperative beamform-
ing or multi-access point cooperative interference
cancellation.

24. A transmission method, comprising:
sending, by a third communication node, a request
frame, wherein the request frame is used for instruct-
ing at least one first communication node to send a
notification frame.

25. The method of claim 24, wherein the request frame
comprises at least one of: access point identification
information, duration information, resource alloca-
tion information, related information of a first physical
layer protocol data unit (PPDU), a channel measure-
ment start indication, station information, a multi-ac-
cess point operation indication or a buffer data ready-
to-send indication.

26. The method of claim 24, wherein the notification
frame is used for instructing at least second commu-
nication node to send the first PPDU, and the first
PPDU comprises a channel sounding PPDU or a
data frame.
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27. The method of claim 24, further comprising:
receiving, by the third communication node, a meas-
urement result associated with the channel between
the at least first communication node and the at least
one second communication node sent by the at least
one first communication node.

28. The method of claim 25, wherein
in a case where the request frame comprises the
access point identification information, the access
point identification information is used for indicating
one of the following: the at least one first communi-
cation node sends the notification frame to an access
point identified by the access point identification in-
formation, a multi-access point operation with the
access point identified by the access point identifi-
cation information is started or stopped, or the ac-
cess point identified by the access point identification
information starts or stops the multi-access point op-
eration.

29. The method of claim 25, wherein
the request frame comprises the multi-access point
operation indication, and the multi-access point op-
eration indication is used for indicating at least one
of: a multi-access point operation type, starting a
multi-access point operation, stopping a multi-ac-
cess point operation, starting multi-access point
channel measurement, stopping multi-access point
channel measurement, starting multi-access point
joint data transmission, stopping multi-access point
joint data transmission, starting multi-access point
cooperative data transmission, stopping multi-ac-
cess point cooperative data transmission, starting
multi-access point selection, stopping multi-access
point selection, start time of a multi-access point op-
eration, a duration of a multi-access point operation,
end time of a multi-access point operation or a start
time offset of a multi-access point operation.

30. The method of claim 25, wherein
the request frame comprises the buffer data ready-
to-send indication, and the buffer data ready-to-send
indication is used for indicating that the third com-
munication node has buffered data of the at least
one first communication node to send, for indicating
starting multi-access point joint data transmission,
or for indicating starting multi-access point cooper-
ative data transmission.

31. A transmission device, comprising: a processor,
which is configured to, when executing a computer
program, perform the transmission method of any
one of claims 1 to 30.

32. A computer-readable storage medium storing a
computer program which, when executed by a proc-
essor, performs the transmission method of any one

of claims 1 to 30.
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