
1 

CHANNEL INDICATION METHOD AND APPARATUS, AND 

READABLE STORAGE MEDIUM 

[0001] This application claims priority to Chinese Patent Application No. 202111198701.7, 

filed with the China National Intellectual Property Administration on October 14, 2021 and entitled 

"CHANNEL INDICATION METHOD AND APPARATUS, AND READABLE STORAGE 5 

MEDIUM", which is incorporated herein by reference in its entirety. 

TECHNICAL FIELD 

[0002] This application relates to the field of wireless communication technologies, and in 

particular, to a channel indication method and apparatus, and a readable storage medium. 

BACKGROUND 10 

[0003] A wireless local area network (wireless local area network, WLAN) has been developed 

into several generations, including 802.11a/b/g, 802.11n, 802.11ac, 802.11ax, 802.11be that is 

currently being discussed, and the like. The 802.11be standard is also referred to as an extremely 

high throughput (extremely high throughput, EHT) standard, Wi-Fi 7, or the like. 

[0004] Recently, the federal communications commission issues a regulation on a 6 GHz 15 

(gigahertz, gigahertz) spectrum, defining different device types, bands (Bands) on which devices 

of different device types operate, a maximum effective isotropic radiated power (effective isotropic 

radiated power, EIRP), and a maximum EIPR power spectral density (power spectral density, PSD). 

For details, refer to a regulation on use of a 6 GHz unlicensed spectrum published by the federal 

communications commission. Details are not described herein. 20 

[0005] However, there are some incumbent (Incumbent) users on the 6 GHz spectrum. As a 

"successor", an 802.11 device needs to be prevented from causing interference to the incumbent 

users. However, currently, how to prevent the 802.11 device from causing interference to the 

incumbent user is not resolved. 

SUMMARY 25 

[0006] Embodiments of this application provide a channel indication method and apparatus, 
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and a readable storage medium, so that an access point (access point, AP) or a station (station, STA) 

can learn of a subchannel on which another station (a geographical location at which the station is 

located) is forbidden to perform transmission or a subchannel on which another station (a 

geographical location at which the station is located) is allowed to perform transmission, to 

perform data transmission on a subchannel on which the two parties are allowed to perform 5 

transmission, and reduce interference to an incumbent user. 

[0007] The following describes this application in different aspects. It should be understood 

that mutual reference may be made to the following implementations and beneficial effects of 

different aspects. 

[0008] According to a first aspect, this application provides a channel indication method. The 10 

method includes: A first device sends a first request frame to a second device. The first request 

frame includes first indication information, to indicate a subchannel on which the first device is 

allowed to perform transmission and/or a subchannel on which the first device is forbidden to 

perform transmission in a first bandwidth. The first device receives a first response frame from a 

second device. The first bandwidth is a maximum channel bandwidth supported by the first device 15 

or a preset bandwidth, and the preset bandwidth is one of 320 MHz, 160 MHz, 80 MHz, 40 MHz, 

and 20 MHz. The first device is a station connected to a laws and regulations database, that is, a 

second type of device in Table 1: a fixed client. 

[0009] In this application, "subchannel on which transmission is allowed" may also be 

understood as "non-punctured (non-punctured) subchannel", and correspondingly, "subchannel on 20 

which transmission is forbidden" may be understood as "punctured (punctured) subchannel". 

Therefore, the first indication information may also be understood as indicating a subchannel that 

is of the first device and that is non-punctured and/or a subchannel that is of the first device and 

that is punctured in the first bandwidth. 

[0010] It should be understood that a channel on which the first device sends the first request 25 

frame is a channel (that is, a non-punctured channel) on which the first device is allowed to perform 

transmission in the first bandwidth. 

[0011] Optionally, the maximum channel bandwidth supported by the first device is indicated 

by using an EHT physical capabilities information field (EHT PHY capabilities information field). 

For a specific indication manner and a specific meaning, refer to corresponding descriptions in the 30 

802.11be standard. Details are not described herein. 

[0012] In this solution, a request frame carries indication information, to indicate a subchannel 

on which transmission is allowed and/or a subchannel on which transmission is forbidden, to help 

the second device more accurately learn of a channel use situation of the first device, for example, 

a specific channel on which transmission is allowed and a specific channel on which transmission 35 
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is not allowed, so that when data communication is to be performed subsequently, a subchannel 

on which two communication parties (an AP and a STA, or STAs) are allowed to perform data 

communication is selected for data communication, to reduce interference to an incumbent user 

around the first device. 

[0013] With reference to the first aspect, in a possible implementation, the first request frame 5 

is a probe request frame, and correspondingly, the first response frame is a probe response frame. 

After the first device receives the first response frame, the method further includes: The first device 

sends an association request frame to the second device; and the first device receives an association 

response frame from the second device, to complete an association between the first device and 

the second device. 10 

[0014] In this solution, the channel indication method is applied to an active association 

process, to reuse the active association process, without a need to redesign a new process, to reduce 

a change to a standard protocol. An implementation thereof is simple. 

[0015] With reference to the first aspect, in a possible implementation, the first request frame 

is an association request frame, and correspondingly, the first response frame is an association 15 

response frame. Before the first device sends the first request frame, the method further includes: 

The first device receives a beacon frame from the second device. The beacon frame includes an 

EHT operation element, the EHT operation element includes a disabled subchannel bitmap, and 

the disabled subchannel bitmap indicates a subchannel on which transmission is allowed and a 

subchannel on which transmission is forbidden in a basic service set (basic service set, BSS) 20 

bandwidth of the second device. The second device is an access point connected to the laws and 

regulations database, that is, a first type of device in Table 1: a standard-power access point 

controlled through automated frequency coordination (automated frequency coordination, AFC). 

[0016] In this solution, the beacon frame carries the EHT operation element. Because the 

beacon frame is sent through broadcasting, and the disabled subchannel bitmap in the EHT 25 

operation element indicates the subchannel on which transmission is allowed and a subchannel on 

which transmission is forbidden in the BSS bandwidth of the second device, a STA (for example, 

a third type of device in Table 1: a client connected to the standard-power access point) around an 

AP may obtain a specific available subchannel and a specific unavailable subchannel even if the 

STA is not connected to the laws and regulations database, to reduce interference to the incumbent 30 

user. In addition, a fixed client (that is, the second type of device in Table 1) around the AP may 

also learn of a channel use situation of the AP, to select, with reference to a channel use situation 

of the fixed client for data transmission, a channel available to both the fixed client and the AP, 

and reduce interference to a surrounding incumbent user. 

[0017] With reference to the first aspect, in a possible implementation, the first request frame 35 
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is a pairing request frame, and the first response frame is a pairing response frame. 

[0018] With reference to the first aspect, in a possible implementation, after the first device 

receives the first response frame, the method further includes: The first device sends a medium 

access control (medium access control, MAC) protocol data unit (MAC protocol data unit, MPDU). 

The MPDU is used to update the subchannel on which the first device is allowed to perform 5 

transmission and/or the subchannel on which the first device is forbidden to perform transmission 

in the first bandwidth. The MPDU includes third indication information. The third indication 

information indicates a subchannel on which the first device is allowed to perform transmission 

and/or a subchannel on which the first device is forbidden to perform transmission in the first 

bandwidth. The first device receives an acknowledgment frame. The third indication information 10 

may be an (updated) disabled subchannel bitmap. The subchannel on which transmission is 

allowed and that is indicated by the third indication information is different from the subchannel 

on which transmission is allowed and that is indicated by the first indication information (or a 

previously received disabled subchannel bitmap), and/or the subchannel on which transmission is 

forbidden and that is indicated by the third indication information is different from the subchannel 15 

on which transmission is forbidden and that is indicated by the first indication information (or the 

previously received disabled subchannel bitmap). 

[0019] Optionally, the MPDU is further used to update a sector direction in which the first 

device is allowed to perform transmission and/or a sector direction in which the first device is 

forbidden to perform transmission in the first bandwidth. Therefore, the MPDU further includes 20 

third sector indication information. The third sector indication information is an (updated) sector 

bitmap. The third sector indication information indicates an (updated) sector direction in which 

the first device is allowed to perform transmission and/or an (updated) sector direction in which 

the first device is forbidden to perform transmission in the first bandwidth. The sector direction in 

which transmission is allowed and that is indicated by the third sector indication information is 25 

different from a sector direction in which transmission is allowed and that is indicated by first 

sector indication information (or a previously received sector bitmap), and/or the sector direction 

in which transmission is forbidden and that is indicated by the third sector indication information 

is different from a sector direction in which transmission is forbidden and that is indicated by the 

first sector indication information (or a previously received sector bitmap). 30 

[0020] This solution provides a method in which the first device (station) notifies the second 

device that an available channel (or a channel in which transmission is allowed) and an available 

sector direction (or a sector direction in which transmission is allowed) are updated, so that the 

second device can learn of the channel use situation (a specific channel occupied by the incumbent 

user and a specific channel not occupied by the incumbent user) of the first device, to avoid a case 35 
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in which when an available channel changes, the second device sends data to the first device or 

triggers the first device to send data on a channel on which the first device is not allowed to perform 

transmission and the first device cannot perform confirmation or data sending. In this way, waste 

of air interface resources can be reduced, and interference to the incumbent user can be reduced. 

[0021] Optionally, the MPDU includes an action frame (Action frame), and the third indication 5 

information is located in an information element or a field of the action frame. 

[0022] Optionally, the third indication information is located in an aggregated control 

(aggregated control, A-control) subfield of the MPDU. In this solution, the A-control field of the 

MPDU carries the updated subchannel on which transmission is forbidden and/or the updated 

sector bitmap, and may be transferred to the second device together with information such as data, 10 

to quickly transfer a changed available channel, and avoid interference to the incumbent user. 

[0023] Optionally, the MPDU further includes a reason code field, and the reason code field 

indicates a reason why the first device updates the subchannel on which transmission is allowed 

and/or the subchannel on which transmission is forbidden in the first bandwidth. The reason may 

be one or more of a change in a registration situation of the incumbent user; powering on/off of 15 

the incumbent user, and a case in which the incumbent user performs registration at different time 

points; or may be that a radar signal is found on some channels, interference on some channels is 

large, or the like. 

[0024] With reference to the first aspect, in a possible implementation, after the first device 

receives the first response frame, the method further includes: The first device receives a physical 20 

layer protocol data unit (physical layer protocol data unit, PPDU) on a first channel. The PPDU is 

used to schedule the first device to perform uplink data transmission, or the PPDU carries data to 

be sent to the first device. The first device parses the PPDU. The first channel is a channel in an 

intersection set of the subchannel on which transmission is allowed in the BSS bandwidth of the 

second device or the second bandwidth and the subchannel on which transmission is allowed in 25 

the first bandwidth. The first bandwidth is the maximum channel bandwidth supported by the first 

device or the preset bandwidth, and the second bandwidth is a maximum channel bandwidth 

supported by the second device or the preset bandwidth. 

[0025] In this solution, when the second device and the first device perform data 

communication, channel use situations (the specific channel occupied by the incumbent user and 30 

the specific channel not occupied by the incumbent user) of two communication parties are both 

considered, and data transmission is allowed only on a channel on which the two parties are 

allowed to perform transmission, to reduce impact on the incumbent user. 

[0026] According to a second aspect, this application provides a channel indication method. 

The method includes: A second device receives a first request frame from a first device. The first 35 
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request frame includes first indication information, to indicate a subchannel on which the first 

device is allowed to perform transmission and/or a subchannel on which the first device is 

forbidden to perform transmission in a first bandwidth. The second device sends a first response 

frame to the first device. The first bandwidth is a maximum channel bandwidth supported by the 

first device or a preset bandwidth, and the preset bandwidth is one of 320 MHz, 160 MHz, 80 5 

MHz, 40 MHz, and 20 MHz. The second device is an access point connected to a laws and 

regulations database, that is, a first type of device in Table 1: a standard-power access point 

controlled through AFC. Alternatively, the second device is a station other than the first device. 

The first device is a station connected to the laws and regulations database, that is, a second type 

of device in Table 1: a fixed client. 10 

[0027] With reference to the second aspect, in a possible implementation, the first request 

frame is a probe request frame, and correspondingly, the first response frame is a probe response 

frame. After the second device sends the first response frame, the method further includes: The 

second device receives an association request frame from the first device; and the second device 

sends an association response frame to the first device, to complete an association between the 15 

first device and the second device. The second device is an access point connected to the laws and 

regulations database, that is, the first type of device in Table 1: the standard-power access point 

controlled through AFC. 

[0028] With reference to the second aspect, in a possible implementation, the first request 

frame is an association request frame, and correspondingly, the first response frame is an 20 

association response frame. Before the second device receives the first request frame, the method 

further includes: The second device sends a beacon frame to the first device. The beacon frame 

includes an EHT operation element, the EHT operation element includes a disabled subchannel 

bitmap, and the disabled subchannel bitmap indicates a subchannel on which transmission is 

allowed and a subchannel on which transmission is forbidden in a BSS bandwidth of the second 25 

device. The second device is an access point connected to the laws and regulations database, that 

is, the first type of device in Table 1: the standard-power access point controlled through AFC. 

[0029] It should be understood that a channel on which the second device sends the first 

response frame is a channel on which the second device is allowed to perform transmission (that 

is, a non-punctured channel) in a BSS bandwidth of the second device. 30 

[0030] With reference to the second aspect, in a possible implementation, the first request 

frame is a pairing request frame, and the first response frame is a pairing response frame. The 

second device is a station other than the first device. 

[0031] With reference to the second aspect, in a possible implementation, after the second 

device sends the first response frame, the method further includes: The second device receives an 35 
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MPDU. The MPDU is used to update the subchannel on which the first device is allowed to 

perform transmission and/or the subchannel on which the first device is forbidden to perform 

transmission in the first bandwidth. The MPDU includes third indication information. The third 

indication information indicates a subchannel on which the first device is allowed to perform 

transmission and/or a subchannel on which the first device is forbidden to perform transmission in 5 

the first bandwidth. The second device sends an acknowledgment frame. The third indication 

information may be an (updated) disabled subchannel bitmap. The subchannel on which 

transmission is allowed and that is indicated by the third indication information is different from 

the subchannel on which transmission is allowed and that is indicated by the first indication 

information (or a previously received disabled subchannel bitmap), and/or the subchannel on 10 

which transmission is forbidden and that is indicated by the third indication information is different 

from the subchannel on which transmission is forbidden and that is indicated by the first indication 

information (or the previously received disabled subchannel bitmap). The acknowledgment frame 

is used to acknowledge that a corresponding information change has been received. 

[0032] Optionally, the MPDU is further used to update a sector direction in which the first 15 

device is allowed to perform transmission and/or a sector direction in which the first device is 

forbidden to perform transmission in the first bandwidth. Therefore, the MPDU further includes 

third sector indication information. The third sector indication information is an (updated) sector 

bitmap. The third sector indication information indicates an (updated) sector direction in which 

the first device is allowed to perform transmission and/or an (updated) sector direction in which 20 

the first device is forbidden to perform transmission in the first bandwidth. The sector direction in 

which transmission is allowed and that is indicated by the third sector indication information is 

different from a sector direction in which transmission is allowed and that is indicated by first 

sector indication information (or a previously received sector bitmap), and/or the sector direction 

in which transmission is forbidden and that is indicated by the third sector indication information 25 

is different from a sector direction in which transmission is forbidden and that is indicated by the 

first sector indication information (or a previously received sector bitmap). 

[0033] Optionally, the MPDU includes an action frame (Action frame), and the third indication 

information is located in an information element or a field of the action frame. 

[0034] Optionally, the third indication information is located in an A-control subfield of the 30 

MPDU. 

[0035] Optionally, the MPDU further includes a reason code field, and the reason code field 

indicates a reason why the first device updates the subchannel on which transmission is allowed 

and/or the subchannel on which transmission is forbidden in the first bandwidth. 

[0036] With reference to the second aspect, in a possible implementation, after the second 35 
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device sends the first response frame, the method further includes: The second device generates a 

PPDU, and sends the PPDU on the first channel. The PPDU is used to schedule the first device to 

perform uplink data transmission, or the PPDU carries data to be sent to the first device. The first 

channel is a channel in an intersection set of the subchannel on which transmission is allowed in 

the BSS bandwidth of the second device or the second bandwidth and the subchannel on which 5 

transmission is allowed in the first bandwidth. The first bandwidth is the maximum channel 

bandwidth supported by the first device or the preset bandwidth, and the second bandwidth is a 

maximum channel bandwidth supported by the second device or the preset bandwidth. 

[0037] According to a third aspect, this application provides a communication apparatus. The 

communication apparatus may be a first device or a chip, for example, a Wi-Fi chip, in the first 10 

device. The communication apparatus includes: A transceiver unit, configured to send a first 

request frame. The first request frame includes first indication information, the first indication 

information indicates a subchannel on which the first device is allowed to perform transmission 

and/or a subchannel on which the first device is forbidden to perform transmission in a first 

bandwidth, the first bandwidth is a maximum channel bandwidth supported by the first device or 15 

a preset bandwidth, and the preset bandwidth is one of 320 MHz, 160 MHz, 80 MHz, 40 MHz, 

and 20 MHz. The transceiver unit is further configured to receive a first response frame. The first 

device is a station. 

[0038] Optionally, the communication apparatus further includes a processing unit, configured 

to generate a first request frame. 20 

[0039] Optionally, the maximum channel bandwidth supported by the first device is indicated 

by using an EHT PHY capabilities information field. For a specific indication manner and a 

specific meaning, refer to corresponding descriptions in the 802.11be standard. Details are not 

described herein. 

[0040] With reference to the third aspect, in a possible implementation, the first request frame 25 

is a probe request frame, and correspondingly, the first response frame is a probe response frame. 

The transceiver unit is further configured to: send an association request frame; and receive an 

association response frame. 

[0041] Optionally, the processing unit is further configured to generate the association request 

frame. 30 

[0042] With reference to the third aspect, in a possible implementation, the first request frame 

is an association request frame, and correspondingly, the first response frame is an association 

response frame. The transceiver unit is further configured to receive a beacon frame. The beacon 

frame includes an EHT operation element, the EHT operation element includes a disabled 

subchannel bitmap, the disabled subchannel bitmap indicates a subchannel on which transmission 35 
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is allowed and a subchannel on which transmission is forbidden in a basic service set BSS 

bandwidth of a second device, and the second device is an access point. 

[0043] With reference to the third aspect, in a possible implementation, the first request frame 

is a pairing request frame, and correspondingly, the first response frame is a pairing response frame. 

[0044] With reference to the third aspect, in a possible implementation, the transceiver unit is 5 

further configured to send an MPDU. The MPDU is used to update the subchannel on which the 

first device is allowed to perform transmission and/or the subchannel on which the first device is 

forbidden to perform transmission in the first bandwidth. The MPDU includes third indication 

information. The third indication information indicates a subchannel on which the first device is 

allowed to perform transmission and/or a subchannel on which the first device is forbidden to 10 

perform transmission in the first bandwidth. The subchannel on which transmission is allowed and 

that is indicated by the third indication information is different from the subchannel on which 

transmission is allowed and that is indicated by the first indication information, and/or the 

subchannel on which transmission is forbidden and that is indicated by the third indication 

information is different from the subchannel on which transmission is forbidden and that is 15 

indicated by the first indication information. The transceiver unit is further configured to receive 

an acknowledgment frame. 

[0045] Optionally, the MPDU is further used to update a sector direction in which the first 

device is allowed to perform transmission and/or a sector direction in which the first device is 

forbidden to perform transmission in the first bandwidth. The MPDU further includes third sector 20 

indication information, to indicate a sector direction in which the first device is allowed to perform 

transmission and/or a sector direction in which the first device is forbidden to perform transmission 

in the first bandwidth. The sector direction in which transmission is allowed and that is indicated 

by the third sector indication information is different from a sector direction in which transmission 

is allowed and that is indicated by first sector indication information, and/or the sector direction in 25 

which transmission is forbidden and that is indicated by the third sector indication information is 

different from a sector direction in which transmission is forbidden and that is indicated by the 

first sector indication information. 

[0046] Optionally, the MPDU includes an action frame (Action frame), and the third indication 

information is located in an information element or a field of the action frame. 30 

[0047] Optionally, the third indication information is located in an A-control subfield of the 

MPDU. 

[0048] Optionally, the MPDU further includes a reason code field, and the reason code field 

indicates a reason why the first device updates the subchannel on which transmission is allowed 

and/or the subchannel on which transmission is forbidden in the first bandwidth. 35 
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[0049] With reference to the third aspect, in a possible implementation, the transceiver unit is 

further configured to receive a PPDU on a first channel. The PPDU is used to schedule the first 

device to perform uplink data transmission, or the PPDU carries data to be sent to the first device. 

The first channel is a channel in an intersection set of the subchannel on which transmission is 

allowed in the BSS bandwidth of the second device or the second bandwidth and the subchannel 5 

on which transmission is allowed in the first bandwidth. The first bandwidth is the maximum 

channel bandwidth supported by the first device or the preset bandwidth, and the second bandwidth 

is a maximum channel bandwidth supported by the second device or the preset bandwidth. The 

processing unit is further configured to parse the PPDU. 

[0050] According to a fourth aspect, this application provides a communication apparatus. The 10 

communication apparatus may be a second device or a chip, for example, a Wi-Fi chip, in the 

second device. The communication apparatus includes: a transceiver unit, configured to receive a 

first request frame. The first request frame includes first indication information, the first indication 

information indicates a subchannel on which a first device is allowed to perform transmission 

and/or a subchannel on which the first device is forbidden to perform transmission in a first 15 

bandwidth, the first bandwidth is a maximum channel bandwidth supported by the first device or 

a preset bandwidth, the preset bandwidth is one of 320 MHz, 160 MHz, 80 MHz, 40 MHz, and 20 

MHz, and the first device is a station. The transceiver unit is further configured to send a first 

response frame. The second device is an access point or a station other than the first device. 

[0051] Optionally, the communication apparatus further includes a processing unit, configured 20 

to generate a first response frame. 

[0052] With reference to the fourth aspect, in a possible implementation, the first request frame 

is a probe request frame, and correspondingly, the first response frame is a probe response frame. 

The transceiver unit is further configured to: receive an association request frame; and send an 

association response frame. The second device is an access point. 25 

[0053] Optionally, the processing unit is further configured to generate the association 

response frame. 

[0054] With reference to the fourth aspect, in a possible implementation, the first request frame 

is an association request frame, and correspondingly, the first response frame is an association 

response frame. The transceiver unit is further configured to send a beacon frame. The beacon 30 

frame includes an EHT operation element, the EHT operation element includes a disabled 

subchannel bitmap, and the disabled subchannel bitmap indicates a subchannel on which 

transmission is allowed and a subchannel on which transmission is forbidden in a BSS bandwidth 

of the second device. The second device is an access point. 

[0055] With reference to the fourth aspect, in a possible implementation, the first request frame 35 
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is a pairing request frame, and correspondingly, the first response frame is a pairing response frame. 

The second device is a station other than the first device. 

[0056] With reference to the fourth aspect, in a possible implementation, the transceiver unit 

is further configured to receive an MPDU. The MPDU is used to update the subchannel on which 

the first device is allowed to perform transmission and/or the subchannel on which the first device 5 

is forbidden to perform transmission in the first bandwidth. The MPDU includes third indication 

information. The third indication information indicates a subchannel on which the first device is 

allowed to perform transmission and/or a subchannel on which the first device is forbidden to 

perform transmission in the first bandwidth. The subchannel on which transmission is allowed and 

that is indicated by the third indication information is different from the subchannel on which 10 

transmission is allowed and that is indicated by the first indication information, and/or the 

subchannel on which transmission is forbidden and that is indicated by the third indication 

information is different from the subchannel on which transmission is forbidden and that is 

indicated by the first indication information. The transceiver unit is further configured to send an 

acknowledgment frame. 15 

[0057] Optionally, the MPDU is further used to update a sector direction in which the first 

device is allowed to perform transmission and/or a sector direction in which the first device is 

forbidden to perform transmission in the first bandwidth. The MPDU further includes third sector 

indication information, to indicate a sector direction in which the first device is allowed to perform 

transmission and/or a sector direction in which the first device is forbidden to perform transmission 20 

in the first bandwidth. The sector direction in which transmission is allowed and that is indicated 

by the third sector indication information is different from a sector direction in which transmission 

is allowed and that is indicated by first sector indication information, and/or the sector direction in 

which transmission is forbidden and that is indicated by the third sector indication information is 

different from a sector direction in which transmission is forbidden and that is indicated by the 25 

first sector indication information. 

[0058] Optionally, the MPDU includes an action frame (Action frame), and the third indication 

information is located in an information element or a field of the action frame. 

[0059] Optionally, the third indication information is located in an A-control subfield of the 

MPDU. 30 

[0060] Optionally, the MPDU further includes a reason code field, and the reason code field 

indicates a reason why the first device updates the subchannel on which transmission is allowed 

and/or the subchannel on which transmission is forbidden in the first bandwidth. 

[0061] With reference to the fourth aspect, in a possible implementation, the processing unit 

is further configured to generate a PPDU. The PPDU is used to schedule the first device to perform 35 
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uplink data transmission, or the PPDU carries data to be sent to the first device. The transceiver 

unit is further configured to send the PPDU on a first channel. The first channel is a channel in an 

intersection set of the subchannel on which transmission is allowed in the BSS bandwidth of the 

second device or the second bandwidth and the subchannel on which transmission is allowed in 

the first bandwidth. The first bandwidth is the maximum channel bandwidth supported by the first 5 

device or the preset bandwidth, and the second bandwidth is a maximum channel bandwidth 

supported by the second device or the preset bandwidth. 

[0062] In a possible implementation of any one of the foregoing aspects, the first indication 

information is a bitmap, and a bit in the first indication information indicates whether the first 

device is allowed to perform transmission on a subchannel corresponding to the bit (or whether a 10 

subchannel corresponding to the bit is punctured). A bandwidth of the subchannel corresponding 

to a bit in the first indication information may be 20 MHz, 40 MHz, 80 MHz, or the like. A 

bandwidth granularity of the subchannel corresponding to the bit is not limited in this application. 

[0063] In a possible implementation of any one of the foregoing aspects, the first request frame 

may further include one or more of the following information: a presence indication of the first 15 

indication information, first station type indication information, first sector indication information, 

and first sector presence indication. The presence indication of the first indication information is 

set to a first value (for example, 1), to indicate that the first indication information is present in the 

first request frame. The first station type indication information indicates a type of the first device, 

and the type of the first device is a type of a station connected to an AFC system, that is, a second 20 

type of device in Table 1: a fixed client. The first sector indication information indicates the sector 

direction in which the first device is allowed to perform transmission and/or the sector direction 

in which the first device is forbidden to perform transmission in the first bandwidth. The first sector 

presence indication indicates whether the first sector indication information is present in the first 

request frame. 25 

[0064] Optionally, the first sector indication information is a bitmap, and a bit in the first sector 

indication information indicates whether the first device is allowed to perform transmission in a 

sector direction corresponding to the bit. Alternatively, the first sector indication information 

includes one or more sector identifiers, and the first device is allowed or forbidden to perform 

transmission in sector directions respectively identified by the one or more sector identifiers. 30 

[0065] If the first request frame in this solution carries station type indication information, an 

AP (an access point connected to a laws and regulations database, that is, a first type of device in 

Table 1: a standard-power access point controlled through AFC) may learn that the first device is 

a fixed client, so that the first device can be limited by a higher ERIP and PSD, and have a larger 

transmission distance. In addition, if the first request frame in this solution carries sector indication 35 
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information, when there is an incumbent user in some sector directions of a channel, the channel 

may still be used in the other sector directions, to improve spectrum efficiency/spectrum utilization. 

[0066] In a possible implementation of any one of the foregoing aspects, the first response 

frame includes one or more of the following information: second indication information, a 

presence indication of the second indication information, second station type indication 5 

information, second sector indication information, and a second sector presence indication. The 

second indication information indicates a subchannel on which transmission is allowed and/or a 

subchannel on which transmission is forbidden in the BSS bandwidth of the second device, or the 

second indication information indicates a subchannel on which transmission is allowed and/or a 

subchannel on which transmission is forbidden in a second bandwidth. The presence indication of 10 

the second indication information indicates whether the second indication information is present 

in the first response frame. The second station type indication information indicates a type of the 

second device, and the type of the second device is one of a standard-power access point type, a 

type of a station connected to the standard-power access point, the type of the station connected to 

the AFC system, and a type of a station connected to a low-power access point. The second sector 15 

indication information indicates a sector direction in which transmission is allowed and/or a sector 

direction in which transmission is forbidden in the BSS bandwidth of the second device, or the 

second sector indication information indicates a sector direction in which transmission is allowed 

and/or a sector direction in which transmission is forbidden in the second bandwidth. The second 

sector presence indication indicates whether the second sector indication information is present in 20 

the first response frame. The second bandwidth is the maximum channel bandwidth supported by 

the second device or the preset bandwidth. 

[0067] Optionally, the second sector indication information is a bitmap. A bit in the second 

sector indication information indicates whether the second device is allowed to perform 

transmission in a sector direction corresponding to the bit. The second sector indication 25 

information includes one or more sector identifiers, and the second device is allowed or forbidden 

to perform transmission in sector directions respectively identified by the one or more sector 

identifiers. 

[0068] The second device in this solution may also notify the first device of a channel use 

situation of the second device, to reduce interference to an incumbent user around the second 30 

device. 

[0069] In a possible implementation of any one of the foregoing aspects, the association 

request frame includes one or more of the following information: the first indication information, 

a presence indication of the first indication information, first station type indication information, 

first sector indication information, and a first sector presence indication. The presence indication 35 
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of the first indication information is set to a first value, to indicate that the first indication 

information is present in the association request frame. The first station type indication information 

indicates a type of the first device, and the type of the first device is a type of a station connected 

to an AFC system. The first sector indication information indicates the sector direction in which 

the first device is allowed to perform transmission and/or the sector direction in which the first 5 

device is forbidden to perform transmission in the first bandwidth. The first sector presence 

indication indicates whether the first sector indication information is present in the association 

request frame. 

[0070] In this solution, the association request frame may carry a channel use situation of the 

first device. When a subchannel on which transmission is forbidden changes in a period starting 10 

from a time point at which the first device sends the probe request frame to a time point at which 

the first device sends the association request frame, the first device may notify, in a timely manner, 

the second device that the subchannel on which the first device is forbidden to perform 

transmission changes, so that communication is subsequently performed on an updated available 

channel. 15 

[0071] In a possible implementation of any one of the foregoing aspects, the association 

response frame includes one or more of the following information: second indication information, 

a presence indication of the second indication information, second station type indication 

information, second sector indication information, and a second sector presence indication. The 

second indication information indicates a subchannel on which transmission is allowed and/or a 20 

subchannel on which transmission is forbidden in the BSS bandwidth of the second device. The 

presence indication of the second indication information indicates whether the second indication 

information is present in the association response frame. The second station type indication 

information indicates a type of the second device, and the type of the second device is a standard-

power access point type. The second sector indication information indicates a sector direction in 25 

which transmission is allowed and/or a sector direction in which transmission is forbidden in the 

BSS bandwidth of the second device. The second sector presence indication indicates whether the 

second sector indication information is present in the association response frame. 

[0072] In a possible implementation of any one of the foregoing aspects, the beacon frame 

further includes one or more of the following information: second sector indication information 30 

and a second sector presence indication. The second sector indication information indicates a 

sector direction in which transmission is allowed and/or a sector direction in which transmission 

is forbidden in the BSS bandwidth of the second device. The second sector presence indication 

indicates whether the second sector indication information is present in the beacon frame. 

[0073] According to a fifth aspect, this application provides a data transmission method. The 35 
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method includes: A second device generates a PPDU, and sends the PPDU on a first channel. The 

PPDU is used to schedule a first device to perform uplink data transmission, or the PPDU carries 

data to be sent to a first device. The first channel is a channel in an intersection set of a subchannel 

on which transmission is allowed in a BSS bandwidth of the second device or a second bandwidth 

and a subchannel on which transmission is allowed in a first bandwidth. The first bandwidth is a 5 

maximum channel bandwidth supported by the first device or a preset bandwidth, and the second 

bandwidth is a maximum channel bandwidth supported by the second device or the preset 

bandwidth. The preset bandwidth may be one of 320 MHz, 160 MHz, 80 MHz, 40 MHz, and 20 

MHz. The first device is a station (that is, a second type of device in Table 1: a fixed client) 

connected to a laws and regulations database. The second device is an access point (that is, a first 10 

type of device in Table 1: a standard-power access point controlled through AFC) connected to the 

laws and regulations database, or another station connected to the laws and regulations database. 

[0074] This solution provides a method in which the first device (station) notifies the second 

device that an available channel (or a channel in which transmission is allowed) and an available 

sector direction (or a sector direction in which transmission is allowed) are updated, so that the 15 

second device can learn of a channel use situation (a specific channel occupied by the incumbent 

user and a specific channel not occupied by the incumbent user) of the first device, to avoid a case 

in which the second device sends data to the first device or triggers the first device to send data on 

a channel on which the first device is not allowed to perform transmission and the first device 

cannot perform confirmation or data sending. In this way, waste of air interface resources can be 20 

reduced, and interference to the incumbent user can be reduced. 

[0075] According to a sixth aspect, this application provides a data transmission method. The 

method includes: A first device receives a PPDU on a first channel, and parses the PPDU. The 

PPDU is used to schedule the first device to perform uplink data transmission, or the PPDU carries 

data to be sent to the first device. The first channel is a channel in an intersection set of a subchannel 25 

on which transmission is allowed in a BSS bandwidth of a second device or a second bandwidth 

and a subchannel on which transmission is allowed in a first bandwidth. The first bandwidth is a 

maximum channel bandwidth supported by the first device or a preset bandwidth, and the second 

bandwidth is a maximum channel bandwidth supported by the second device or the preset 

bandwidth. The preset bandwidth may be one of 320 MHz, 160 MHz, 80 MHz, 40 MHz, and 20 30 

MHz. The first device is a station (that is, a second type of device in Table 1: a fixed client) 

connected to a laws and regulations database. The second device is an access point (that is, a first 

type of device in Table 1: a standard-power access point controlled through AFC) connected to the 

laws and regulations database, or another station connected to the laws and regulations database. 

[0076] According to a seventh aspect, this application provides a communication apparatus. 35 
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The communication apparatus may be a second device or a chip, for example, a Wi-Fi chip, in the 

second device. The communication apparatus includes: a processing unit, configured to generate 

a PPDU, where the PPDU is used to schedule a first device to perform uplink data transmission, 

or the PPDU carries data to be sent to a first device; and a transceiver unit, configured to send the 

PPDU on a first channel, where the first channel is a channel in an intersection set of a subchannel 5 

on which transmission is allowed in a BSS bandwidth of the second device or a second bandwidth 

and a subchannel on which transmission is allowed in a first bandwidth, the first bandwidth is a 

maximum channel bandwidth supported by the first device or a preset bandwidth, and the second 

bandwidth is a maximum channel bandwidth supported by the second device or the preset 

bandwidth. The preset bandwidth may be one of 320 MHz, 160 MHz, 80 MHz, 40 MHz, and 20 10 

MHz. The first device is a station (that is, a second type of device in Table 1: a fixed client) 

connected to a laws and regulations database. The second device is an access point (that is, a first 

type of device in Table 1: a standard-power access point controlled through AFC) connected to the 

laws and regulations database, or another station connected to the laws and regulations database. 

[0077] According to an eighth aspect, this application provides a communication apparatus. 15 

The communication apparatus may be a first device or a chip, for example, a Wi-Fi chip, in the 

first device. The communication apparatus includes: a transceiver unit, configured to receive a 

PPDU on a first channel, where the PPDU is used to schedule the first device to perform uplink 

data transmission, or the PPDU carries data to be sent to the first device, the first channel is a 

channel in an intersection set of a subchannel on which transmission is allowed in a BSS bandwidth 20 

of a second device or a second bandwidth and a subchannel on which transmission is allowed in a 

first bandwidth, the first bandwidth is a maximum channel bandwidth supported by the first device 

or a preset bandwidth, and the second bandwidth is a maximum channel bandwidth supported by 

the second device or the preset bandwidth; and a processing unit, configured to parse the PPDU. 

The preset bandwidth may be one of 320 MHz, 160 MHz, 80 MHz, 40 MHz, and 20 MHz. The 25 

first device is a station (that is, a second type of device in Table 1: a fixed client) connected to a 

laws and regulations database. The second device is an access point (that is, a first type of device 

in Table 1: a standard-power access point controlled through AFC) connected to the laws and 

regulations database, or another station connected to the laws and regulations database. 

[0078] According to a ninth aspect, this application provides a communication apparatus. The 30 

communication apparatus may be a first device or a chip, for example, a Wi-Fi chip, in the first 

device, and includes a processor and a transceiver. 

[0079] In a design, the communication apparatus is configured to: send a first request frame, 

where the first request frame includes first indication information, the first indication information 

indicates a subchannel on which the first device is allowed to perform transmission and/or a 35 
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subchannel on which the first device is forbidden to perform transmission in a first bandwidth, the 

first bandwidth is a maximum channel bandwidth supported by the first device or a preset 

bandwidth, and the preset bandwidth is one of 320 MHz, 160 MHz, 80 MHz, 40 MHz, and 20 

MHz; and receive a first response frame. The first device is a station.

[0080] Optionally, the processor is configured to generate the first request frame. 5 

[0081] In another design, the processor is configured to generate a PPDU. The PPDU is used 

to schedule the first device to perform uplink data transmission, or the PPDU carries data to be 

sent to the first device. The transceiver is configured to send the PPDU on a first channel. The first 

channel is a channel in an intersection set of a subchannel on which transmission is allowed in a 

BSS bandwidth of the second device or a second bandwidth and a subchannel on which 10 

transmission is allowed in a first bandwidth, the first bandwidth is a maximum channel bandwidth 

supported by the first device or a preset bandwidth, and the second bandwidth is a maximum 

channel bandwidth supported by the second device or the preset bandwidth. The preset bandwidth 

may be one of 320 MHz, 160 MHz, 80 MHz, 40 MHz, and 20 MHz. The first device is a station 

connected to a laws and regulations database. The second device is an access point connected to 15 

the laws and regulations database, or another station connected to the laws and regulations database. 

[0082] According to a tenth aspect, this application provides a communication apparatus. The 

communication apparatus may be a second device or a chip, for example, a Wi-Fi chip, in the 

second device, and includes a processor and a transceiver. 

[0083] In a design, the communication apparatus is configured to: receive a first request frame, 20 

where the first request frame includes first indication information, the first indication information 

indicates a subchannel on which the first device is allowed to perform transmission and/or a 

subchannel on which the first device is forbidden to perform transmission in a first bandwidth, the 

first bandwidth is a maximum channel bandwidth supported by the first device or a preset 

bandwidth, and the preset bandwidth is one of 320 MHz, 160 MHz, 80 MHz, 40 MHz, and 20 25 

MHz; and send a first response frame. The first device is a station, and the second device is an 

access point or a station other than the first device. 

[0084] Optionally, the processor is configured to generate a first response frame. 

[0085] In another design, the transceiver is configured to receive a PPDU on a first channel. 

The PPDU is used to schedule the first device to perform uplink data transmission, or the PPDU 30 

carries data to be sent to the first device, the first channel is a channel in an intersection set of a 

subchannel on which transmission is allowed in a BSS bandwidth of a second device or a second 

bandwidth and a subchannel on which transmission is allowed in a first bandwidth, the first 

bandwidth is a maximum channel bandwidth supported by the first device or a preset bandwidth, 

and the second bandwidth is a maximum channel bandwidth supported by the second device or 35 
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the preset bandwidth. The processor is configured to parse the PPDU. The preset bandwidth may 

be one of 320 MHz, 160 MHz, 80 MHz, 40 MHz, and 20 MHz. The first device is a station 

connected to a laws and regulations database. The second device is an access point connected to 

the laws and regulations database, or another station connected to the laws and regulations database. 

[0086] According to an eleventh aspect, this application provides an apparatus. The apparatus 5 

is implemented in a product form of a chip, including an input/output interface and a processing 

circuit. 

[0087] In a design, the apparatus is a chip in a first device in the first aspect. The input/output 

interface is configured to: output a first request frame for processing through a radio frequency 

circuit, and send the first request frame through an antenna. The first request frame includes first 10 

indication information, the first indication information indicates a subchannel on which the first 

device is allowed to perform transmission and/or a subchannel on which the first device is 

forbidden to perform transmission in a first bandwidth, the first bandwidth is a maximum channel 

bandwidth supported by the first device or a preset bandwidth, and the preset bandwidth is one of 

320 MHz, 160 MHz, 80 MHz, 40 MHz, and 20 MHz. The input/output interface is further 15 

configured to input a first response frame receive through the antenna and the radio frequency 

circuit. The first device is a station. 

[0088] Optionally, the processing circuit is configured to generate the first request frame. 

[0089] In another design, the apparatus is a chip in a first device in the sixth aspect. The 

processing circuit is configured to generate a PPDU. The PPDU is used to schedule the first device 20 

to perform uplink data transmission, or the PPDU carries data to be sent to the first device. The 

input/output interface is configured to: output the PPDU for processing through a radio frequency 

circuit, and send the PPDU on a first channel through an antenna. The first channel is a channel in 

an intersection set of a subchannel on which transmission is allowed in a BSS bandwidth of a 

second device or a second bandwidth and a subchannel on which transmission is allowed in a first 25 

bandwidth, the first bandwidth is a maximum channel bandwidth supported by the first device or 

a preset bandwidth, and the second bandwidth is a maximum channel bandwidth supported by the 

second device or the preset bandwidth. The preset bandwidth may be one of 320 MHz, 160 MHz, 

80 MHz, 40 MHz, and 20 MHz. The first device is a station connected to a laws and regulations 

database. The second device is an access point connected to the laws and regulations database, or 30 

another station connected to the laws and regulations database. 

[0090] According to a twelfth aspect, this application provides an apparatus. The apparatus is 

implemented in a product form of a chip, including an input/output interface and a processing 

circuit. 

[0091] In a design, the apparatus is a chip in a second device in the second aspect. The 35 
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input/output interface is configured to input a first request frame received through an antenna and 

a radio frequency circuit. The first request frame includes first indication information, the first 

indication information indicates a subchannel on which a first device is allowed to perform 

transmission and/or a subchannel on which the first device is forbidden to perform transmission in 

a first bandwidth, the first bandwidth is a maximum channel bandwidth supported by the first 5 

device or a preset bandwidth, and the preset bandwidth is one of 320 MHz, 160 MHz, 80 MHz, 40 

MHz, and 20 MHz. The input/output interface is further configured to: output a first response 

frame for processing through the radio frequency circuit, and send the first response frame through 

the antenna. The first device is a station, and the second device is an access point or a station other 

than the first device. 10 

[0092] Optionally, the processing circuit is configured to generate the first response frame. 

[0093] In another design, the apparatus is a chip in a second device in the fifth aspect. The 

input/output interface is configured to input a PPDU received on a first channel through an antenna 

and a radio frequency circuit. The PPDU is used to schedule a first device to perform uplink data 

transmission, or the PPDU carries data to be sent to a first device, the first channel is a channel in 15 

an intersection set of a subchannel on which transmission is allowed in a BSS bandwidth of the 

second device or a second bandwidth and a subchannel on which transmission is allowed in a first 

bandwidth, the first bandwidth is a maximum channel bandwidth supported by the first device or 

a preset bandwidth, and the second bandwidth is a maximum channel bandwidth supported by the 

second device or the preset bandwidth. The processing circuit is configured to parse the PPDU. 20 

The preset bandwidth may be one of 320 MHz, 160 MHz, 80 MHz, 40 MHz, and 20 MHz. The 

first device is a station connected to a laws and regulations database. The second device is an 

access point connected to the laws and regulations database, or another station connected to the 

laws and regulations database. 

[0094] According to a thirteenth aspect, this application provides a computer-readable storage 25 

medium. The computer-readable storage medium stores program instructions, and when the 

program instructions run on a computer, the computer is enabled to perform the method in any one 

of the first aspect, the second aspect, the fifth aspect, and the sixth aspect. 

[0095] According to a fourteenth aspect, this application provides a computer program product 

including program instructions. When the computer program product runs on a computer, the 30 

computer is enabled to perform the method in any one of the first aspect, the second aspect, the 

fifth aspect, and the sixth aspect. 

[0096] According to embodiments of this application, an AP or a STA may learn of a 

subchannel on which another station (a geographical location at which the another station is 

located) is forbidden to perform transmission or a subchannel on which another station is allowed 35 
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to perform transmission, to perform data communication on a subchannel on which the two parties 

are allowed to perform transmission, and reduce interference to an incumbent user. 

BRIEF DESCRIPTION OF DRAWINGS 

[0097] To describe the technical solutions in embodiments of this application more clearly, the 

following briefly describes the accompanying drawings required for describing embodiments. 5 

[0098] FIG. 1 is a schematic diagram of an architecture of an AFC system according to an 

embodiment of this application;

[0099] FIG. 2 is a schematic diagram of an architecture of a wireless communication system 

according to an embodiment of this application;

[00100] FIG. 3a is a schematic diagram of a structure of an access point according to an 10 

embodiment of this application;

[00101] FIG. 3b is a schematic diagram of a structure of a station according to an embodiment 

of this application;

[00102] FIG. 4 is a schematic flowchart of a channel indication method according to an 

embodiment of this application;15 

[00103] FIG. 5 is a schematic flowchart of a channel indication method in an active association 

process according to an embodiment of this application;

[00104] FIG. 6 is a schematic diagram of a frame format of a STA operation element according 

to an embodiment of this application;

[00105] FIG. 7 is a schematic diagram of a sector bitmap indication according to an embodiment 20 

of this application;

[00106] FIG. 8 is a schematic diagram of a frame format of an EHT operation element according 

to an embodiment of this application;

[00107] FIG. 9 is a schematic flowchart of a channel indication method in a passive association 

process according to an embodiment of this application;25 

[00108] FIG. 10 is a schematic flowchart of a channel indication method in a D2D pairing 

process according to an embodiment of this application;

[00109] FIG. 11 is another schematic flowchart of a channel indication method according to an 

embodiment of this application;

[00110] FIG. 12 is a schematic diagram of a frame format of an A-control subfield that carries 30 

a disabled subchannel bitmap and a sector bitmap according to an embodiment of this application;

[00111] FIG. 13 is a schematic flowchart of a data transmission method according to an 

embodiment of this application;



21 

[00112] FIG. 14 is a schematic diagram of a structure of a communication apparatus according 

to an embodiment of this application; and

[00113] FIG. 15 is a schematic diagram of a structure of a communication apparatus 1000 

according to an embodiment of this application. 

DESCRIPTION OF EMBODIMENTS 5 

[00114] The following clearly and completely describes technical solutions in embodiments of 

this application with reference to the accompanying drawings in embodiments of this application. 

[00115] In descriptions of this application, unless otherwise stated, "/" indicates "or", for 

example, A/B may indicate A or B. "And/or" in this specification describes only an association 

relationship for describing associated objects and represents that three relationships may exist. For 10 

example, A and/or B may represent the following three cases: Only A exists, both A and B exist, 

and only B exists. In addition, "at least one" means one or more, and "a plurality of" means "two 

or more". "At least one of the following items (pieces)" or a similar expression thereof indicates 

any combination of these items, including a single item (piece) or any combination of a plurality 

of items (pieces). For example, at least one item (piece) of a, b, or c may represent a, b, c, a and b, 15 

a and c, b and c, or a, b, and c. Herein, a, b, and c may be singular or plural. 

[00116] In the descriptions of this application, the words such as "first" and "second" do not 

limit a quantity or an execution sequence, and the words such as "first" and "second" do not 

indicate a definite difference. 

[00117] In this application, the word such as "example" or "for example" is used to represent 20 

giving an example, an illustration, or a description. Any embodiment or design scheme described 

as an "example", "in an example", or "for example" in this application should not be explained as 

being more preferred or having more advantages than another embodiment or design scheme. 

Exactly, the word such as an "example", "in an example", or "for example" is intended to present 

a related concept in a specific manner. 25 

[00118] In this application, an element represented in a singular form represents "one or more" 

rather than "one and only one", unless otherwise specified. 

[00119] It should be understood that, in each embodiment of this application, "B corresponding 

to A" indicates that B is associated with A, and B may be determined based on A. However, it 

should be further understood that determining B based on A does not mean that B is determined 30 

based on only A, and B may be further determined based on A and/or other information. 

[00120] The following briefly describes some related content, terms, or nouns used in this 

application. 
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[00121] I. Use of a 6 GHz unlicensed spectrum 

[00122] Table 1 shows use of the 6 GHz unlicensed spectrum defined by the federal 

communications commission. Table 1 shows five types of devices, bands (Bands) on which the 

five types of devices respectively operate (operate), and a maximum EIRP and a maximum EIPR 

PSD of each of the five types of devices. The first two devices (namely, a standard-power access 5 

point and a fixed client) in Table 1 are connected to a laws and regulations database under control 

of an automated frequency coordination (automated frequency coordination, AFC) system. The 

laws and regulations database stores user information of an incumbent user such as a geographical 

location of the incumbent user, a channel used by the incumbent user, or a transmission direction 

of the incumbent user. Therefore, a device connected to the laws and regulations database by using 10 

the AFC system may learn, based on a geographical location of the device, of a specific channel 

on which an incumbent user exists, where an 802.11 device cannot perform transmission on the 

channel on which an incumbent user exists; or learn of a specific direction that is of a specific 

channel and in which an incumbent user exists, where an 802.11 device cannot perform 

transmission in the direction in which an incumbent user exists, and the 802.11 device can perform 15 

transmission only in the direction in which an incumbent user exists, to avoid interference to the 

incumbent user. Moreover, in addition to the standard-power access point and the fixed client that 

are connected to the laws and regulations database, there is a client (a third type of device in Table 

1, namely, a client connected to the standard-power access point) that is directly associated with 

the access point connected to the laws and regulations database (namely, a first type of device in 20 

Table 1, the standard-power access point). This type of device (namely, the third type of device in 

Table 1) may obtain a corresponding channel situation based on broadcast information sent by the 

access point that is connected to the laws and regulations database (namely, the standard-power 

access point). A fourth type of device (namely, a low-power access device) and a fifth type of 

device (a client connected to the low-power access device) in Table 1 are used indoors, and an 25 

EIRP and a PSD are reduced, to avoid interference to an incumbent user. 

Table 1: Use of a 6 GHz unlicensed spectrum 

Device type Operation band Maximum EIRP Maximum 

EIRP PSD 

Standard-power 

access point 

(controlled through 

AFC) 

U-NII-5 (5.925 GHz−6.425 GHz) 

U-NII-7 (6.525 GHz−6.875 GHz) 

Note: UNII: Unlicensed national 

information infrastructure 

36 dBm (decibel-

milliwatt, 

decibel-milliwatt) 

23 dBm/MHz 
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Device type Operation band Maximum EIRP Maximum 

EIRP PSD 

Fixed client (Fixed 

Client) 

(controlled through 

AFC) 

Unlicensed national information 

infrastructure 

36 dBm 23 dBm/MHz 

Client connected to 

a standard-power 

access point 

30 dBm 17 dBm/MHz 

Low-power access 

device 

(indoors only) 

U-NII-5 (5.925 GHz−6.425 GHz) 

U-NII-6 (6.425 GHz−6.525 GHz) 

U-NII-7 (6.525 GHz−6.875 GHz) 

U-NII-8 (6.875 GHz−7.125 GHz) 

30 dBm 5 dBm/MHz 

Client connected to 

a low-power access 

device 

24 dBm −1 dBm/MHz 

[00123] II. Automated frequency coordination (automated frequency coordination, AFC) 

system 

[00124] FIG. 1 is a schematic diagram of an architecture of an AFC system according to an 

embodiment of this application. An 802.11 standard defines two types of devices, and the two 5 

devices are respectively an access point (access point, AP) and a non-access point station (non-AP 

STA). The non-access point station may also be briefly referred to as a station (station, STA). As 

shown in FIG. 1, an AP 1, an AP 2, and an AP 3 are all a first type of device (namely, the standard-

power access point) in Table 1, and a STA 6 is a second type of device (namely, a fixed client) in 

Table 1. The two types of devices are separately connected to the laws and regulations database 10 

by using the AFC system, and may use, based on user information that is of an incumbent user and 

that is stored in the laws and regulations database, a high EIPR and a high PSD on a channel on 

which no incumbent user exists. A STA 1, a STA 2, a STA 3, a STA 4, and a STA 5 are all a third 

type of device (namely, a client connected to the standard-power access point) in Table 1. The STA 

1 and the STA 2 are associated with the AP 1, the STA 3 and the STA 4 are associated with the AP 15 

2, and the STA 5 is associated with the AP 3. A low EIRP and a low PSD may be used. 

[00125] For ease of understanding a method provided in embodiments of this application, the 

following describes a system architecture of the method provided in embodiments of this 

application. It may be understood that the system architecture described in embodiments of this 

application is intended to describe the technical solutions in embodiments of this application more 20 
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clearly, and constitutes no limitation on the technical solutions provided in embodiments of this 

application. 

[00126] The technical solutions provided in this application may be applied to various 

communication systems such as a system in which an 802.11 standard is used. For example, the 

802.11 standard includes but is not limited to an 802.11be standard or a next generation of the 5 

802.11 standard. A scenario to which the technical solutions of this application are applicable 

includes data communication between an AP and one or more STAs or data communication 

between STAs. In embodiments of this application, the term "communication" may be further 

described as "data transmission", "information transmission", or "transmission". 

[00127] FIG. 2 is a schematic diagram of an architecture of a wireless communication system 10 

according to an embodiment of this application. The wireless communication system includes at 

least one fixed client (referred to as a STA herein, that is, a second type of device in Table 1) 

connected to a laws and regulations database, and at least one AP or STA. As shown in FIG. 2, the 

wireless communication system may include one or more STAs (a STA 200, a STA 300, and a STA 

400 in FIG. 2) and/or one or more APs (an AP 100 in FIG. 2). In FIG. 2, the AP 100 is an AP 15 

connected to the laws and regulations database, that is, a first type of device in Table 1: a standard-

power access point. In addition, in FIG. 2, a STA that communicates with a fixed client connected 

to the laws and regulations database (for example, the STA 200 in FIG. 2) may be a fixed client 

(for example, the STA 400 in FIG. 2) connected to the laws and regulations database, or may be a 

STA (for example, the STA 300 in FIG. 2) not connected to the laws and regulations database. It 20 

should be understood that the STA 300 in FIG. 2 may not be associated with any AP, or may be 

associated with an AP controlled by an AFC system (that is, the first type of device in Table 1: the 

standard-power access point). For example, the STA 300 may be a client (that is, a third type of 

device in Table 1) connected to the standard-power access point or a client (that is, a fifth type of 

device in Table 1) connected to a low-power access device. It should be further understood that an 25 

"AFC database" in FIG. 2 may be understood as a laws and regulations database connected by 

using the AFC system. 

[00128] Both the AP and the STA in FIG. 2 support a WLAN communication protocol. The 

communication protocol may include an 802.11be (or referred to as Wi-Fi 7, an EHT protocol), 

and may further include protocols such as 802.11ax and 802.11ac. Certainly, as a communication 30 

technology continuously evolves and develops, the communication protocol may further include 

a next-generation protocol of 802.11be, and the like. A WLAN is used as an example. An apparatus 

that implements a method in this application may be an AP or a STA in the WLAN, or a chip or a 

processing system installed in the AP or the STA. 

[00129] Optionally, the access point (for example, the AP 100 in FIG. 2) used in this application 35 
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is an apparatus having a wireless communication function, supports communication performed 

based on a wireless local area network (wireless local area network, WLAN) protocol, has a 

function of communicating with another device (such as a station or another access point) in the 

WLAN network, and certainly, may further have a function of communicating with another device. 

In a WLAN system, an access point may be referred to as an access point station (access point 5 

station, AP STA). The apparatus having the wireless communication function may be an entire 

device, or may be a chip or a processing system installed in the entire device, or the like. The 

device in which the chip or the processing system is installed may implement the method and the 

function in embodiments of this application under control of the chip or the processing system. 

The AP in this embodiment of this application is an apparatus that provides a service for the STA, 10 

and may support an 802.11 series protocol. For example, the AP may be a communication entity 

such as a communication server, a router, a switch, or a bridge. The AP may include a macro base 

station, a micro base station, a relay station, or the like in various forms. Certainly, the AP may be 

a chip and a processing system in the devices in various forms, to implement the method and the 

function in embodiments of this application. 15 

[00130] Optionally, the station (for example, the STA 200, the STA 300, or the STA 400 in FIG. 

2) used in this application is an apparatus having a wireless communication function, supports 

communication performed based on the WLAN protocol, and has a capability of communicating 

with another station or an access point in the WLAN network. In the WLAN system, the station 

may be referred to as a non-access point station (non-access point station, non-AP STA). For 20 

example, the STA is any user communication device that allows a user to communicate with the 

AP and further communicate with the WLAN. The apparatus having the wireless communication 

function may be an entire device, or may be a chip or a processing system installed in the entire 

device, or the like. The device in which the chip or the processing system is installed may 

implement the method and the function in embodiments of this application under control of the 25 

chip or the processing system. For example, the STA may be user equipment that may be 

networked, for example, a tablet, a desktop, a laptop, a notebook computer, an ultra-mobile 

personal computer (Ultra-mobile personal computer, UMPC), a handheld computer, a netbook, a 

personal digital assistant (personal digital assistant, PDA), or a mobile phone, an internet of things 

node in the internet of things, a vehicle-mounted communication apparatus in the internet of things, 30 

an entertainment device, a game device or system, a global positioning system device, or the like. 

The STA may alternatively be a chip and a processing system in the foregoing terminals. 

[00131] The WLAN system may provide high-rate and low-latency transmission. As a WLAN 

application scenario continuously evolves, the WLAN system is applied to more scenarios or 

industries, for example, is applied to an internet of things industry, is applied to an internet of 35 
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things industry or a banking industry, or is applied to an enterprise office, a stadium, an exhibition 

hall, a concert hall, a hotel room, a dormitory, a ward, a classroom, a supermarket, a square, a 

street, a generation workshop, or a warehouse. Certainly, a device (for example, an access point or 

a station) that supports WLAN communication may be a sensor node (for example, a smart water 

meter, a smart meter, or a smart air detection node) in smart city, a smart device (for example, a 5 

smart camera, a projector, a display, a television, a speaker, a refrigerator, or a washing machine) 

in smart home, a node in the internet of things, an entertainment terminal (for example, a wearable 

device such as an augmented reality (augmented reality, AR) device or a virtual reality (virtual 

reality, VR) device), a smart device (for example, a printer, a projector, a loudspeaker, or a speaker) 

in smart office, an internet of vehicles device in the internet of vehicles, and infrastructure (for 10 

example, a vending machine, a self-service navigation station in a supermarket, a self-service cash 

collection device, or a self-service ordering machine) in a daily life scenario, a large-scale stadium, 

a music venue, or the like. Specific forms of the STA and the AP are not limited in this embodiment 

of this application, and are merely described as an example herein. 

[00132] It should be understood that an 802.11 standard focuses on parts of a physical layer 15 

(physical layer, PHY) and a medium access control (medium access control, MAC) layer. In an 

example, FIG. 3a is a schematic diagram of a structure of an access point according to an 

embodiment of this application. The AP may be a multi-antenna/multi-radio frequency AP, or may 

be a single-antenna/single-radio frequency AP. An antenna/radio frequency is used to send/receive 

a data packet (in this specification, the data packet may also be referred to as a physical layer 20 

protocol data unit (PHY protocol data unit, PPDU)). In an implementation, an antenna or radio 

frequency part of the AP may be separated from a main part of the AP, and is in a structure of a 

remote layout. In FIG. 3a, the AP may include a physical layer processing circuit and a medium 

access control processing circuit. The physical layer processing circuit may be configured to 

process a physical layer signal, and the MAC layer processing circuit may be configured to process 25 

a MAC layer signal. In another example, FIG. 3b is a schematic diagram of a structure of a station 

according to an embodiment of this application. FIG. 3b is a schematic diagram of a structure of a 

single-antenna/single-radio frequency STA. In an actual scenario, the STA may also be a multi-

antenna/multi-radio frequency device, or may be a device with at least two antennas. An 

antenna/radio frequency is used to send/receive a data packet. In an implementation, an antenna 30 

or radio frequency part of the STA may be separated from a main part of the STA, and is in a 

structure of a remote layout. In FIG. 3b, the STA may include a PHY processing circuit and a MAC 

processing circuit. The physical layer processing circuit may be configured to process a physical 

layer signal, and the MAC layer processing circuit may be configured to process a MAC layer 

signal. 35 
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[00133] The communication device in this embodiment of this application may be a wireless 

communication device that supports parallel transmission on a plurality of links, for example, 

referred to as a multi-link device (Multi-link device, MLD) or a multi-band device (multi-band 

device). Compared with a device that supports only single-link transmission, the multi-link device 

has higher transmission efficiency and a higher throughput. The multi-link device includes one or 5 

more affiliated stations STAs (affiliated STA). The affiliated STA is a logical station, and may 

operate on a single link. The affiliated station may be an access point (Access Point, AP) or a non-

access point station (non-Access Point Station, non-AP STA). A multi-link device whose affiliated 

station is an AP may be referred to as a multi-link AP, a multi-link AP device, or an AP multi-link 

device (AP multi-link device); and a multi-link device whose affiliated station is a non-AP STA 10 

may be referred to as a multi-link STA, a multi-link STA device, or a STA multi-link device (STA 

multi-link device). 

[00134] The foregoing content briefly describes related content and a system architecture in this 

application. The following describes in detail the technical solutions provided in this application 

with reference to more accompanying drawings. 15 

[00135] An embodiment of this application provides a channel indication method. A request 

frame (for example, a probe request frame, an association request frame, or a pairing request frame) 

carries indication information, to indicate a subchannel on which transmission is allowed and/or a 

subchannel on which transmission is forbidden, so that two communication parties (an AP and a 

STA or STAs) subsequently perform data communication on a subchannel on which the two parties 20 

are allowed to perform transmission, to reduce interference to an incumbent user. 

[00136] The technical solutions provided in this application are described in a plurality of 

embodiments. Embodiment 1 describes a manner in which a fixed client (STA) connected to a 

laws and regulations database indicates, in an association process, a subchannel on which 

transmission is allowed and/or a subchannel on which transmission is forbidden. Embodiment 2 25 

describes a manner in which a fixed client (STA) connected to a laws and regulations database 

updates, after an association succeeds, a subchannel on which transmission is allowed and/or a 

subchannel on which transmission is forbidden. Embodiment 3 describes a manner in which an 

access point connected to a laws and regulations database and a fixed client (STA) connected to 

the laws and regulations database perform data communication. 30 

[00137] In this application, unless otherwise specified, for same or similar parts in embodiments 

or implementations, refer to each other. In embodiments of this application and 

implementations/implementation methods in embodiments, unless otherwise specified or a logical 

conflict occurs, terms and/or descriptions are consistent and may be mutually referenced between 

different embodiments and between the implementations/implementation methods in 35 
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embodiments. Technical features in the different embodiments and the 

implementations/implementation methods in embodiments may be combined to form a new 

embodiment, implementation, or implementation method based on an internal logical relationship 

thereof. The following implementations of this application do not constitute a limitation on the 

protection scope of this application. 5 

[00138] Optionally, a first device in this application may be the STA 200 shown in FIG. 2. A 

second device in this application may be the AP 100 shown in FIG. 2, or a second device in this 

application may be the STA 300 or the STA 400 shown in FIG. 2. Both the first device and the 

second device in this application support an 802.11be protocol (or referred to as Wi-Fi 7, an EHT 

protocol), and may further support another WLAN communication protocol, for example, 10 

protocols such as 802.11ax or 802.11ac. It should be understood that the first device and the second 

device in this application may further support a future 802.11 protocol, for example, Wi-Fi 8 and 

Wi-Fi 9. That is, the method provided in this application is not only applicable to the 802.11be 

protocol, but also applicable to the future 802.11 protocol. 

[00139] The following separately describes embodiments in detail. 15 

Embodiment 1 

[00140] Embodiment 1 of this application mainly describes a channel indication method for a 

fixed client (STA) connected to a laws and regulations database in an association process or a 

pairing process. 

[00141] FIG. 4 is a schematic flowchart of a channel indication method according to an 20 

embodiment of this application. As shown in FIG. 4, the channel indication method includes but 

is not limited to the following steps: 

[00142] S101: A first device sends a first request frame, where the first request frame includes 

first indication information, the first indication information indicates a subchannel on which the 

first device is allowed to perform transmission and/or a subchannel on which the first device is 25 

forbidden to perform transmission in a first bandwidth, and the first bandwidth is a maximum 

channel bandwidth supported by the first device or a preset bandwidth. 

[00143] S102: A second device receives the first request frame. 

[00144] S103: The second device sends a first response frame. 

[00145] S104: The first device receives the first response frame. 30 

[00146] The first device may be a station (that is, a second type of device in Table 1: a fixed 

client) connected to a laws and regulations database. The second device may be an access point 

(that is, a first type of device in Table 1: a standard-power access point controlled through AFC) 

connected to the laws and regulations database; or the second device is a station other than the first 
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device, for example, a station connected to the standard-power access point in Table 1, a station 

connected to a low-power access point in Table 1, or a fixed client in Table 1. Certainly, the second 

device may be a station not associated with any AP. 

[00147] Optionally, the maximum channel bandwidth supported by the first device may be 

indicated by using an EHT physical capabilities information field (EHT PHY capabilities 5 

information field). For a specific indication manner and a specific meaning, refer to corresponding 

descriptions in an 802.11be standard. Details are not described herein. The preset bandwidth may 

be one of 320 MHz, 160 MHz, 80 MHz, 40 MHz, and 20 MHz. 

[00148] Optionally, the first request frame may be one of a probe request frame, an association 

request frame, and a pairing request frame. Correspondingly, the first response frame may be one 10 

of a probe response frame, an association response frame, and a pairing response frame. Certainly, 

the first request frame may be another frame. Correspondingly, the first response frame is a frame 

used to respond to the first request frame. The following describes in detail the channel indication 

method provided in this embodiment of this application with reference to specific implementations 

of the first request frame and the first response frame. 15 

[00149] Implementation 1 

[00150] The first request frame is a probe request frame, and the first response frame is a probe 

response frame. The channel indication method provided in this embodiment of this application 

may be applied to an active association process between an AP and a STA. The first device is a 

station connected to the laws and regulations database, that is, the second type of device in Table 20 

1: the fixed client. The second device is an access point connected to the laws and regulations 

database, that is, the first type of device in Table 1: the standard-power access point controlled 

through AFC. 

[00151] Specifically, FIG. 5 is a schematic flowchart of a channel indication method in an active 

association process according to an embodiment of this application. As shown in FIG. 5, the STA 25 

(that is, the first device) sends a probe request (probe request) frame. The probe request frame is 

used to request a probe response frame from a specific AP or from a plurality of APs operating on 

a specific channel (The Probe Request frame is sent by a station to solicit a Probe Response frame 

from a specific AP or from multiple APs operating in a particular channel). Correspondingly, after 

receiving the probe request frame, the AP (that is, the second device) sends the probe response 30 

(probe response) frame. The probe response frame is sent to a specific station in response to a 

probe request (The Probe Response frame is sent to a specific station in response to a Probe 

Request). After receiving the probe response frame, the STA (that is, the first device) sends an 

association request (association request) frame. Correspondingly, after receiving the association 

request frame, the AP (that is, the second device) sends an association response (association 35 
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response) frame, to complete an association. It should be understood that before the station is 

allowed to send data by using the AP, the station needs to be associated with the AP (Before a 

station is allowed to send data via an AP it must associate with the AP). The association starts from 

sending an association request to the AP by the station (Association begins with the station sending 

an Association Request to the AP). If the station is admitted, the AP responds with an association 5 

response (If the station is admitted, the AP responds with an Association Response). By 

exchanging the association request and the association response, the station and the AP exchange 

capability information (support for an optional function), and the AP notifies the station of a 

specific operation parameter in a basic service set (basic service set, BSS) (With the Association 

Request and Response exchange, the station and AP exchange capability information (support for 10 

optional features) and the AP informs the station of specific operating parameters within the BSS). 

[00152] The probe request frame in FIG. 5 includes first indication information, and the first 

indication information indicates a subchannel on which the STA (that is, the first device) is allowed 

to perform transmission and/or a subchannel on which the STA (that is, the first device) is 

forbidden to perform transmission in a maximum channel bandwidth supported by the STA (that 15 

is, the first device), or the first indication information indicates a subchannel on which the STA 

(that is, the first device) is allowed to perform transmission and/or a subchannel on which the STA 

(that is, the first device) is forbidden to perform transmission in the preset bandwidth. The preset 

bandwidth herein is one of 320 MHz, 160 MHz, 80 MHz, 40 MHz, and 20 MHz. In other words, 

the first indication information indicates a specific channel on which the STA (that is, the first 20 

device) is allowed to perform transmission and a specific channel on which the STA (that is, the 

first device) is forbidden to perform transmission. 

[00153] In this application, "subchannel on which transmission is allowed" may also be 

understood as "non-punctured (non-punctured) subchannel", and correspondingly, "subchannel on 

which transmission is forbidden" may be understood as "punctured (punctured) subchannel". 25 

Therefore, the first indication information may also be understood as indicating a non-punctured 

subchannel and/or a punctured subchannel of the STA (that is, the first device) in the maximum 

channel bandwidth supported by the STA (that is, the first device), or indicating a non-punctured 

subchannel and/or a punctured subchannel of the STA (that is, the first device) in the preset 

bandwidth. In this application, "subchannel on which transmission is allowed" may also be 30 

understood as a channel that is not used by an incumbent user near ("near" herein may be 

understood as "being in a specific range) a geographical location at which the STA (that is, the first 

device) is located, and "subchannel on which transmission is forbidden" may also be understood 

as a channel that is used by the incumbent user near ("near" herein may be understood as "being 

in a specific range) the geographical location at which the STA (that is, the first device) is located. 35 
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[00154] Optionally, the subchannel (or the punctured subchannel) on which transmission is 

forbidden and that is indicated by the first indication information is also applicable to the AP (that 

is, the second device) associated with the STA (that is, the first device). In other words, the 

subchannel (or the punctured subchannel) on which transmission is forbidden and that is indicated 

by the first indication information can be used by neither the STA (that is, the first device) nor the 5 

AP (that is, the second device) associated with the STA (that is, the first device). In other words, 

the first indication information may not only indicate a subchannel on which the STA is not allowed 

to perform transmission in the first bandwidth, but may also indicate (for example, implicitly 

indicate) that the AP associated with the STA is also forbidden to perform transmission on the 

subchannel. The first bandwidth is the maximum channel bandwidth supported by the first device 10 

or the preset bandwidth. 

[00155] Optionally, the first indication information may be represented by using a bitmap. A bit 

in the first indication information indicates whether the STA (that is, the first device) is allowed to 

perform transmission on a subchannel corresponding to the bit (or whether a subchannel 

corresponding to the bit is punctured). For example, when a bit in the first indication information 15 

is set to 0, it indicates that transmission is allowed on a subchannel corresponding to the bit (or the 

subchannel corresponding to the bit is non-punctured); or when a bit is set to 1, it indicates that 

transmission is forbidden on a subchannel corresponding to the bit (or the subchannel 

corresponding to the bit is punctured). Alternatively, when a bit in the first indication information 

is set to 1, it indicates that transmission is allowed on a subchannel corresponding to the bit (or the 20 

subchannel corresponding to the bit is non-punctured); or when a bit is set to 0, it indicates that 

transmission is forbidden on a subchannel corresponding to the bit (or the subchannel 

corresponding to the bit is punctured). In this embodiment of this application, whether that a bit in 

the first indication information is set to 0 indicates that transmission is allowed or that a bit in the 

first indication information is set to 1 indicates that transmission is allowed is not limited. 25 

[00156] A bandwidth of the subchannel corresponding to a bit in the first indication information 

may be 20 MHz, 40 MHz, 80 MHz, or the like. A bandwidth granularity of the subchannel 

corresponding to the bit is not limited in this application. For ease of description, in this application, 

that a bit corresponds to one 20 MHz subchannel is used as an example. In an implementation, a 

length of the first indication information may be fixed to 16 bits (that is, 2 octets), and the 16 bits 30 

respectively correspond to 16 20 MHz subchannels in ascending order of frequencies, in 

descending order of frequencies, or in another predetermined sequence in 320 MHz. In this case, 

the first indication information indicates the subchannel on which the STA (that is, the first device) 

is allowed to perform transmission and/or the subchannel on which the STA (that is, the first device) 

is forbidden to perform transmission in the preset bandwidth (that is, 320 MHz). In another 35 
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implementation, a length of the first indication information is determined based on the maximum 

channel bandwidth supported by the STA (that is, the first device). For example, if the maximum 

channel bandwidth supported by the STA (that is, the first device) is 160 MHz, the length of the 

first indication information is 8 bits (that is, 1 octet), and the 8 bits respectively correspond to eight 

20 MHz subchannels in ascending order of frequencies, in descending order of frequencies, or in 5 

another predetermined sequence in 160 MHz. For another example, if the maximum channel 

bandwidth supported by the STA (that is, the first device) is 80 MHz, the length of the first 

indication information is 4 bits, and the 4 bits respectively correspond to four 20 MHz subchannels 

in ascending order of frequencies, in descending order of frequencies, or in another predetermined 

sequence in 80 MHz. 10 

[00157] Optionally, the probe request frame may further include one or more of the following 

information: a presence indication of the first indication information, first station type indication 

information, first sector indication information, and a first sector presence indication. 

[00158] The presence indication of the first indication information indicates whether the first 

indication information is present (in the probe request frame). Optionally, in addition to indicating 15 

whether the first indication information is present, the presence indication of the first indication 

information may further implicitly indicate whether a type of the STA (that is, the first device) is 

a type of a station connected to an AFC system, that is, the second type of device in Table 1: the 

fixed client. The presence indication of the first indication information in the probe request frame 

in this application may be set to a first value (for example, 1), to indicate that the first indication 20 

information is present in the probe request frame, and may further implicitly indicate that the type 

of the STA (that is, the first device) is the type of the station connected to the AFC system. The 

presence indication of the first indication information is set to a second value (for example, 0), to 

indicate that the first indication information is not present, which may indicate that transmission 

is allowed on all subchannels in the first bandwidth (or all subchannels in the first bandwidth are 25 

non-punctured); and may further implicitly indicate that the type of the STA (that is, the first device) 

is not the type of the station connected to the AFC system. Certainly, when all bits in the first 

indication information are set to 0, it may indicate that transmission is allowed on all subchannels 

in the first bandwidth (or all subchannels in the first bandwidth are non-punctured). 

[00159] The first station type indication information may indicate the type of the STA (that is, 30 

the first device). In this application, the type of the STA (that is, the first device) is the type of the 

station connected to the AFC system, that is, the second type of device in Table 1: the fixed client. 

Optionally, the first station type indication information may further implicitly indicate whether the 

first indication information is present. For example, if the type that is of the STA (that is, the first 

device) and that is indicated by the first station type indication information is the station connected 35 
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to the AFC system, it indicates/implicitly indicates that the first indication information is present. 

If the type that is of the STA (that is, the first device) and that is indicated by the first station type 

indication information is a station (that is, a third type of device in Table 1) connected to the 

standard-power access point or a station (that is, a fifth type of device in Table 1) connected to the 

low-power access point, it indicates/implicitly indicates that the first indication information is not 5 

present. It should be understood that if the first station type indication information implicitly 

indicates whether the first indication information is present, the probe request frame may not 

include the presence indication of the first indication information. 

[00160] The first sector indication information may indicate a sector direction in which the first 

device is allowed to perform transmission and/or a sector direction in which the first device is 10 

forbidden to perform transmission in the first bandwidth. In other words, the first sector indication 

information indicates a specific sector direction in which the STA (that is, the first device) is 

allowed to perform transmission and a specific sector direction in which the STA (that is, the first 

device) is forbidden to perform transmission. In an implementation, the first sector indication 

information may be represented by using a bitmap. A bit in the first sector indication information 15 

indicates whether the STA (that is, the first device) is allowed to perform transmission in a sector 

direction corresponding to the bit. When a bit in the first sector indication information is set to 0, 

it indicates that transmission is allowed in a sector direction corresponding to the bit (in the first 

bandwidth); or when a bit is set to 1, it indicates that transmission is forbidden in the sector 

direction corresponding to the bit (in the first bandwidth). Alternatively, when a bit in the first 20 

sector indication information is set to 1, it indicates that transmission is allowed in a sector 

direction corresponding to the bit (in the first bandwidth); or when a bit is set to 0, it indicates that 

transmission is forbidden in the sector direction corresponding to the bit (in the first bandwidth). 

It is assumed that the first bandwidth is 80 MHz. When a bit in the first sector indication 

information is set to 1, it indicates that transmission is forbidden in a sector direction corresponding 25 

to the bit in the 80 MHz bandwidth; or when a bit is set to 0, it indicates that transmission is 

allowed in the sector direction corresponding to the bit in the 80 MHz bandwidth. A length of the 

first sector indication information may have a fixed value, for example, 8 bits, respectively 

corresponding to eight sector directions preconfigured in directions corresponding to 360 degrees; 

or 4 bits, respectively corresponding to four sector directions preconfigured in the directions 30 

corresponding to 360 degrees. In another implementation, the first sector indication information 

includes one or more sector identifiers, and the STA (that is, the first device) is allowed or 

forbidden to perform transmission in sector directions respectively identified by the one or more 

sector identifiers. 

[00161] Optionally, the first sector indication information may separately provide an indication 35 



34 

for each subchannel in the first bandwidth. In other words, the first sector indication information 

may indicate a sector direction in which the STA (that is, the first device) is allowed to perform 

transmission and/or a sector direction in which the STA (that is, the first device) is forbidden to 

perform transmission on each subchannel in the first bandwidth. It should be understood that when 

transmission is forbidden in all sector directions of a subchannel, transmission is forbidden on the 5 

subchannel (or the subchannel is punctured). In this case, the probe request frame may not need to 

carry the first indication information, or certainly may carry the first indication information. It 

should be further understood that quantities of sector directions of all subchannels in the first 

bandwidth may be the same or may be different. This is not limited in this embodiment of this 

application. 10 

[00162] Optionally, the first sector indication information may separately provide an indication 

for a subchannel (or a non-punctured subchannel) on which transmission is allowed in the first 

bandwidth. In other words, the first sector indication information may further indicate a sector 

direction in which the STA (that is, the first device) is allowed to perform transmission and/or a 

sector direction in which the STA (that is, the first device) is forbidden to perform transmission on 15 

each subchannel (or the non-punctured subchannel) on which transmission is allowed in the first 

bandwidth. 

[00163] It may be understood that because some fixed microwave communication is highly 

directional, transmission cannot be performed in a direction of microwave communication, and 

transmission may be performed in another direction. Therefore, in this embodiment of this 20 

application, the probe request frame carries sector indication information, to indicate a sector 

direction in which transmission is allowed and/or a sector direction in which transmission is 

forbidden. When there is an incumbent user in some sector directions of a channel, the channel 

may still be used in the other sector directions, to improve spectrum efficiency/spectrum utilization. 

[00164] The first sector presence indication may indicate whether the first sector indication 25 

information is present (in the probe request frame). When the first sector presence indication is set 

to a first value (for example, 1), it indicates that the first sector indication information is present 

(in the probe request frame). When the first sector presence indication is set to a second value (for 

example, 0), it indicates that the first sector indication information is not present (in the probe 

request frame), and it may further indicate that all sector directions are available/transmission is 30 

allowed in all sector directions. 

[00165] Optionally, the foregoing information (that is, one or more of the first indication 

information, the presence indication of the first indication information, the first station type 

indication information, the first sector indication information, and the first sector presence 

indication) may be presented in a form of a field, or may be presented in a form of an information 35 
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element. For ease of description, in this application, an information element that includes the 

foregoing information (that is, one or more of the first indication information, the presence 

indication of the first indication information, the first station type indication information, the first 

sector indication information, and the first sector presence indication) is referred to as a STA 

operation element. Certainly, the information element that includes the foregoing information may 5 

have another name. This is not limited in this application. 

[00166] For example, FIG. 6 is a schematic diagram of a frame format of a STA operation 

element according to an embodiment of this application. As shown in FIG. 6, the STA operation 

element includes but is not limited to the following fields: an element identifier (element ID) field, 

a length (length) field, an element identifier extension (element ID extension) field, a STA 10 

operation field, a disabled subchannel bitmap field (that is, the first indication information), and a 

sector bitmap field (that is, the first sector indication information). The STA operation field 

includes but is not limited to a STA type subfield (that is, the first station type indication 

information), a disabled subchannel bitmap present subfield (that is, the presence indication of the 

first indication information), a sector bitmap present subfield (that is, the first sector presence 15 

indication), a reserved field, and the like. The STA type subfield indicates a STA type of the STA 

(that is, a STA that sends the STA type subfield), and may be a fixed client (that is, the second type 

of device in Table 1) connected to the laws and regulations database, or a client (that is, the fifth 

type of device in Table 1) connected to the low-power access device, or a client (that is, the third 

type of device in Table 1) connected to the standard-power access point. Alternatively, the STA 20 

type subfield may indicate whether the STA (a STA that sends the STA type subfield) is a fixed 

client (that is, the second type of device in Table 1) connected to the laws and regulations database. 

A length of the disabled subchannel bitmap present subfield may be 1 bit, to indicate whether the 

disabled subchannel bitmap field is present. If it indicates that the disabled subchannel bitmap field 

is not present, it indicates that all subchannels are available. A length of the disabled subchannel 25 

bitmap (disabled subchannel bitmap) field may be 16 bits, respectively corresponding to 16 20 

MHz subchannels in ascending order of frequencies in 320 MHz. The disabled subchannel bitmap 

field indicates a specific subchannel (or a non-punctured subchannel) on which the STA is allowed 

to perform transmission and a specific subchannel (or a punctured subchannel) on which the STA 

is forbidden to perform transmission. For example, a bit in the disabled subchannel bitmap field is 30 

set to 1, to indicate that the STA is forbidden to perform transmission on a 20 MHz subchannel 

corresponding to the bit/a 20 MHz subchannel corresponding to the bit is punctured; and a bit in 

the disabled subchannel bitmap field is set to 0, to indicate that the STA is allowed to perform 

transmission on a 20 MHz subchannel corresponding to the bit/a 20 MHz subchannel 

corresponding to the bit is non-punctured. A length of the sector bitmap present subfield is 1 bit, 35 
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to indicate whether the sector bitmap field is present. If it indicates that the sector bitmap field is 

not present, it indicates that all sector directions are available. The sector bitmap (sector bitmap) 

field indicates a specific sector direction in which transmission is allowed and a specific sector 

direction in which transmission is forbidden. 

[00167] FIG. 7 is a schematic diagram of a sector bitmap indication according to an embodiment 5 

of this application. An "AFC database" in FIG. 7 may be understood as a laws and regulations 

database connected by using the AFC system. As shown in FIG. 7, a STA 1 is a fixed client (that 

is, the second type of device in Table 1) connected to the laws and regulations database, that is, the 

first device. There is microwave communication near a geographical location of the STA 1, and a 

sector direction used for microwave communication is a sector 1 and a sector 2. It is assumed that 10 

a length of a sector bitmap is 4 bits, respectively corresponding to four sector directions 

preconfigured in directions corresponding to 360 degrees, respectively a sector 1 to a sector 4. 

Because the sector 1 and a sector 2 are used in microwave communication, the STA 1 can use only 

a sector 3 and the sector 4. In this case, the sector bitmap may be represented as 1100. 

[00168] It should be understood that names, lengths, and rankings of all fields in FIG. 6 are 15 

examples. This is not limited in this embodiment of this application. 

[00169] Optionally, the probe response frame in FIG. 5 may include one or more of the 

following information: second indication information, a presence indication of the second 

indication information, second station type indication information, second sector indication 

information, and a second sector presence indication. 20 

[00170] The second indication information may indicate a subchannel on which transmission is 

allowed and/or a subchannel on which transmission is forbidden in a BSS bandwidth of the AP 

(that is, the second device). Alternatively, the second indication information indicates a non-

punctured subchannel and/or a punctured subchannel in the BSS bandwidth. 

[00171] Optionally, the subchannel (or the punctured subchannel) on which transmission is 25 

forbidden and that is indicated by the second indication information is also applicable to the STA 

(that is, the first device) associated with the AP (that is, the second device). In other words, the 

subchannel (or the punctured subchannel) on which transmission is forbidden and that is indicated 

by the second indication information can be used by neither the AP (that is, the second device) nor 

the STA (that is, the first device) associated with the AP (that is, the second device). In other words, 30 

the second indication information may not only indicate a subchannel on which transmission is 

forbidden in the BSS bandwidth of the AP (that is, the second device), but may also indicate (for 

example, implicitly indicate) that the STA associated with the AP is also forbidden to perform 

transmission on the subchannel. 

[00172] The presence indication of the second indication information indicates whether the 35 
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second indication information is present (in the probe response frame). Optionally, the presence 

indication of the second indication information may further implicitly indicate whether the type of 

the AP (that is, the second device) is a standard-power access point type, that is, the first type of 

device in Table 1: the standard-power access point (controlled through AFC). When the presence 

indication of the second indication information is set to 1, it indicates that the second indication 5 

information is present; and it may further implicitly indicate that the AP (that is, the second device) 

is a standard-power access point controlled through AFC. 

[00173] Optionally, the second indication information and the presence indication of the second 

indication information may be carried in an EHT operation element. The EHT operation element 

may be located in the probe response frame. The EHT operation element includes a disabled 10 

subchannel bitmap present subfield (that is, the presence indication of the second indication 

information) and a disabled subchannel bitmap field (that is, the second indication information). 

A length of the disabled subchannel bitmap present subfield may be 1 bit, to indicate whether the 

disabled subchannel bitmap field is present. When the bit is 1, it indicates that the disabled 

subchannel bitmap field is present; or when the bit is 0, it indicates that the disabled subchannel 15 

bitmap field is not present. If the disabled subchannel bitmap field is present, a length of the 

disabled subchannel bitmap field may be 2 octets (16 bits), to indicate a specific available 

subchannel (a subchannel on which transmission is allowed or a non-punctured subchannel) and a 

specific unavailable subchannel (a subchannel on which transmission is forbidden or a punctured 

subchannel) in the entire BSS bandwidth. When a bit in a disabled subchannel bitmap is 0, it 20 

indicates that a subchannel corresponding to the bit is available (that is, transmission is allowed 

on the subchannel or the subchannel is non-punctured); or when a bit is 1, it indicates that the 

subchannel corresponding to the bit is disabled (that is, transmission is forbidden on the subchannel 

or the subchannel is punctured). 

[00174] FIG. 8 is a schematic diagram of a frame format of an EHT operation element according 25 

to an embodiment of this application. As shown in FIG. 8, the EHT operation element includes but 

is not limited to the following fields: an element identifier (element ID) field, a length (length) 

field, an element identifier extension (element ID extension) field, an EHT operation information 

(EHT operation information) field, and a disabled subchannel bitmap (disabled subchannel bitmap) 

field (that is, the second indication information). The EHT operation information (EHT operation 30 

information) field may include a disabled subchannel bitmap present subfield (that is, the presence 

indication of the second indication information). If the disabled subchannel bitmap present 

subfield (in the EHT operation element) is 1, it indicates that the disabled subchannel bitmap field 

is present and a list of punctured subchannels in the BSS bandwidth is provided; otherwise (that 

is, the disabled subchannel bitmap present subfield is 0), the disabled subchannel bitmap field is 35 
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not present (The Disabled Subchannel Bitmap field is present if the Disabled Subchannel Bitmap 

Present subfield is 1 and provides a list of subchannels that are punctured within the BSS 

bandwidth; otherwise it is not present). The disabled subchannel bitmap field in the EHT operation 

element is a 16-bit bitmap, and a lowest bit of the bitmap corresponds to a 20 MHz subchannel 

located in the BSS bandwidth, and has a lowest frequency in a set of all 20 MHz subchannels in 5 

the BSS bandwidth (The Disabled Subchannel Bitmap field is a 16-bit bitmap where the lowest 

numbered bit corresponds to the 20 MHz subchannel that lies within the BSS bandwidth and that 

has the lowest frequency of the set of all 20 MHz subchannels within the BSS bandwidth). In other 

words, the lowest bit of the disabled subchannel bitmap field corresponds to a 20 MHz subchannel 

with a lowest frequency in the BSS bandwidth. Each consecutive bit in the bitmap corresponds to 10 

a next 20 MHz subchannel with a higher frequency (Each successive bit in the bitmap corresponds 

to the next higher frequency 20 MHz subchannel). In other words, 16 bits from the lowest bit to a 

highest bit in the disabled subchannel bitmap field respectively correspond to 16 20 MHz 

subchannels in ascending order of frequencies in a 320 MHz bandwidth. A bit in the bitmap is set 

to 1, to indicate that a corresponding 20 MHz subchannel is punctured (that is, transmission is 15 

forbidden), and the bit is set to 0, to indicate that the corresponding 20 MHz subchannel is non-

punctured (that is, transmission is allowed) (A bit in the bitmap is set to 1 to indicate the 

corresponding 20 MHz subchannel is punctured and set to 0 to indicate the corresponding 20 MHz 

subchannel is not punctured). 

[00175] It should be understood that names, lengths, and rankings of all fields in FIG. 8 are 20 

examples. This is not limited in this embodiment of this application. 

[00176] The second station type indication information indicates the type of the AP (that is, the 

second device). Optionally, the type of the AP is a standard-power access point type, that is, the 

first type of device in Table 1: the standard-power access point controlled through AFC. 

[00177] The second sector indication information may indicate a sector direction in which 25 

transmission is allowed and/or a sector direction in which transmission is forbidden in the BSS 

bandwidth of the AP (that is, the second device). In other words, the second sector indication 

information indicates a specific sector direction in which the AP (that is, the second device) may 

perform transmission and a specific sector direction in which the AP (that is, the second device) 

cannot perform transmission. In an implementation, the second sector indication information may 30 

be represented by using a bitmap, for example, a sector bitmap (sector bitmap) field. A bit in the 

second sector indication information indicates whether the AP (that is, the second device) is 

allowed to perform transmission in a sector direction corresponding to the bit. When a bit in the 

second sector indication information/sector bitmap (sector bitmap) is set to 0, it indicates that 

transmission is allowed in a sector direction corresponding to the bit (in the BSS bandwidth); or 35 
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when a bit is set to 1, it indicates that transmission is forbidden in the sector direction 

corresponding to the bit (in the BSS bandwidth). Alternatively, when a bit in the second sector 

indication information/sector bitmap (sector bitmap) is set to 1, it indicates that transmission is 

allowed in a sector direction corresponding to the bit (in the BSS bandwidth); or when a bit is set 

to 0, it indicates that transmission is forbidden in the sector direction corresponding to the bit (in 5 

the BSS bandwidth). It is assumed that the BSS bandwidth is 320 MHz. When a bit in the second 

sector indication information is set to 1, it indicates that transmission is forbidden in a sector 

direction corresponding to the bit in the 320 MHz bandwidth; or when a bit is set to 0, it indicates 

that transmission is allowed in the sector direction corresponding to the bit in the 320 MHz 

bandwidth. A length of the second sector indication information may have a fixed value, for 10 

example, 8 bits, respectively corresponding to eight sector directions preconfigured in directions 

corresponding to 360 degrees; or 4 bits, respectively corresponding to four sector directions 

preconfigured in the directions corresponding to 360 degrees. In another implementation, the 

second sector indication information includes one or more sector identifiers, and the AP (that is, 

the second device) is allowed or forbidden to perform transmission in sector directions respectively 15 

identified by the one or more sector identifiers. 

[00178] Optionally, the second sector indication information may separately provide an 

indication for each subchannel in the BSS bandwidth. In other words, the second sector indication 

information may indicate a sector direction in which transmission is allowed and/or a sector 

direction in which transmission is forbidden on each subchannel in the BSS bandwidth. It should 20 

be understood that when transmission is forbidden in all sector directions of a subchannel, 

transmission is forbidden on the subchannel (or the subchannel is punctured). In this case, the 

probe response frame may not need to carry the second indication information, or certainly may 

carry the second indication information. It should be further understood that quantities of sector 

directions of all subchannels in the BSS bandwidth may be the same or may be different. This is 25 

not limited in this embodiment of this application. 

[00179] Optionally, the second sector indication information may separately provide an 

indication for a subchannel (or a non-punctured subchannel) on which transmission is allowed in 

the BSS bandwidth. In other words, the second sector indication information may further indicate 

a sector direction in which transmission is allowed and/or a sector direction in which transmission 30 

is forbidden on each subchannel (or the non-punctured subchannel) on which transmission is 

allowed in the BSS bandwidth. 

[00180] The second sector presence indication indicates whether the second sector indication 

information is present in the probe response frame. When the second sector presence indication is 

set to a first value (for example, 1), it indicates that the second sector indication information is 35 
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present (in the probe response frame). When the second sector presence indication is set to a second 

value (for example, 0), it indicates that the second sector indication information is not present (in 

the probe response frame), and it may further indicate that all sector directions are 

available/transmission is allowed in all sector directions. 

[00181] Optionally, one or more of the second station type indication information, the second 5 

sector indication information, and the second sector presence indication may be located in the EHT 

operation element, for example, in the EHT operation information field; or may be located in 

another information element or field of the probe response frame. This is not limited in this 

embodiment of this application. 

[00182] Optionally, the association request frame in FIG. 5 may include one or more of the 10 

following information: first indication information, a presence indication of the first indication 

information, first station type indication information, first sector indication information, and a first 

sector presence indication. The first indication information may indicate a subchannel on which 

the STA (that is, the first device) is allowed to perform transmission and/or a subchannel on which 

the STA (that is, the first device) is forbidden to perform transmission in the first bandwidth. The 15 

presence indication of the first indication information is set to a first value, to indicate that the first 

indication information is present. The first station type indication information may indicate the 

type of the STA (that is, the first device), and a type of the first device is the type of the station 

connected to the AFC system. The first sector indication information indicates a sector direction 

in which the STA (that is, the first device) is allowed to perform transmission and/or a sector 20 

direction in which the STA (that is, the first device) is forbidden to perform transmission in the 

first bandwidth. The first sector presence indication indicates whether the first sector indication 

information is present. Specifically, for an implementation of the presence indication of the first 

indication information, the first indication information, the first station type indication information, 

the first sector indication information, and the first sector presence indication, refer to the 25 

foregoing descriptions. Details are not described herein again. 

[00183] It should be understood that the subchannel on which transmission is forbidden and 

that is indicated by the disabled subchannel bitmap (that is, the first indication information) carried 

in the probe request frame may be the same as or different from the subchannel on which 

transmission is forbidden and that is indicated by the disabled subchannel bitmap carried in the 30 

association request frame. If a subchannel on which the STA is forbidden to perform transmission 

does not change in a period of time starting from a time point at which the STA (that is, the first 

device) sends the probe request frame to a time point at which the STA (that is, the first device) 

sends the association request frame, information such as the disabled subchannel bitmap may be 

carried in only the probe request frame. In other words, the association request frame may not 35 
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carry the information such as the disabled subchannel bitmap. Therefore, signaling overheads can 

be reduced. Certainly, the association request frame may alternatively carry the information such 

as the disabled subchannel bitmap. If a subchannel on which the STA is forbidden to perform 

transmission changes in a period of time starting from a time point at which the STA (that is, the 

first device) sends the probe request frame to a time point at which the STA (that is, the first device) 5 

sends the association request frame, information such as the disabled subchannel bitmap needs to 

be carried in both the probe request frame and the association request frame, and a subchannel on 

which transmission is forbidden or a subchannel on which transmission is allowed that is indicated 

by the disabled subchannel bitmap carried in the probe request frame is different from a subchannel 

on which transmission is forbidden or a subchannel on which transmission is allowed that is 10 

indicated by the disabled subchannel bitmap carried in the association request frame. Therefore, 

the AP (that is, the second device) may be notified in a timely manner that the subchannel on which 

the STA is forbidden to perform transmission changes, so that communication is subsequently 

performed on an updated available channel. 

[00184] Optionally, the association response frame in FIG. 5 may include one or more of the 15 

following information: second indication information, a presence indication of the second 

indication information, second station type indication information, second sector indication 

information, and a second sector presence indication. The second indication information may 

indicate a subchannel on which transmission is allowed and/or a subchannel on which transmission 

is forbidden in the BSS bandwidth of the AP (that is, the second device). The presence indication 20 

of the second indication information may indicate whether the second indication information is 

present. The second station type indication information may indicate a type of the AP (that is, the 

second device). Herein, the type of the AP is a standard-power access point type, that is, the first 

type of device in Table 1: the standard-power access point controlled through AFC. The second 

sector indication information may indicate a sector direction in which transmission is allowed 25 

and/or a sector direction in which transmission is forbidden in the BSS bandwidth of the AP (that 

is, the second device). The second sector presence indication may indicate whether the second 

sector indication information is present in the association response frame. Specifically, for an 

implementation of the second indication information, the presence indication of the second 

indication information, the second station type indication information, the second sector indication 30 

information, and the second sector presence indication, refer to the foregoing descriptions. Details 

are not described herein again. 

[00185] It should be understood that similar to the probe request frame and the association 

request frame, a subchannel on which transmission is forbidden and that is indicated by a disabled 

subchannel bitmap (that is, the second indication information) carried in the probe response frame 35 
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may be the same as or different from a subchannel on which transmission is forbidden and that is 

indicated by a disabled subchannel bitmap (that is, the second indication information) carried in 

the association response frame. If a subchannel on which the AP is forbidden to perform 

transmission does not change in a period of time starting from a time point at which the AP (that 

is, the second device) sends the probe response frame to a time point at which the AP (that is, the 5 

second device) sends the association response frame, information such as the disabled subchannel 

bitmap may be carried in only the probe response frame. In other words, the association response 

frame may not carry the information such as the disabled subchannel bitmap. If a subchannel on 

which the AP (that is, the second device) is forbidden to perform transmission changes in a period 

of time starting from a time point at which the AP (that is, the second device) sends the probe 10 

response frame to a time point at which the AP (that is, the second device) sends the association 

response frame, information such as the disabled subchannel bitmap needs to be carried in both 

the probe response frame and the association response frame, and a subchannel on which 

transmission is forbidden or a subchannel on which transmission is allowed that is indicated by 

the disabled subchannel bitmap carried in the probe response frame is different from a subchannel 15 

on which transmission is forbidden or a subchannel on which transmission is allowed that is 

indicated by the disabled subchannel bitmap carried in the association response frame. 

[00186] It should be further understood that, in FIG. 5, channels on which the probe request 

frame and the association request frame are sent each are a channel (that is, a non-punctured 

channel) on which the STA (that is, the first device) is allowed to perform transmission in the first 20 

bandwidth, and sector directions in which the probe request frame and the association request 

frame are sent each are a sector direction in which the STA (that is, the first device) is allowed to 

perform transmission in the first bandwidth. Similarly, in FIG. 5, channels on which the probe 

request frame and the association request frame are sent each are a channel (that is, a non-

punctured channel) on which the AP (that is, the second device) is allowed to perform transmission 25 

in the BSS bandwidth of the AP, and sector directions in which the probe request frame and the 

association request frame are sent each are a sector direction in which the AP (that is, the second 

device) is allowed to perform transmission in the BSS bandwidth of the AP. 

[00187] Implementation 2 

[00188] The first request frame is an association request frame, and the first response frame is 30 

an association response frame. The channel indication method provided in this embodiment of this 

application may be applied to a passive association process between an AP and a STA. The first 

device is a station connected to the laws and regulations database, that is, the second type of device 

in Table 1: the fixed client. The second device is an access point connected to the laws and 

regulations database, that is, the first type of device in Table 1: the standard-power access point 35 
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controlled through AFC. 

[00189] Specifically, FIG. 9 is a schematic flowchart of a channel indication method in a passive 

association process according to an embodiment of this application. As shown in FIG. 9, the AP 

(that is, the second device) periodically sends a beacon (beacon) frame. The beacon frame may be 

used to notify a surrounding or nearby station of existence of the AP, to facilitate a subsequent 5 

association between the STA and the AP. After receiving the beacon frame, the STA (that is, the 

first device) may send an association request (association request) frame. Correspondingly, after 

receiving the association request frame, the AP (that is, the second device) sends an association 

response (association response) frame, to complete an association. For a function of the association 

request frame and the association response frame, refer to the foregoing descriptions. Details are 10 

not described herein again. 

[00190] The beacon frame in FIG. 9 includes an EHT operation element, and the EHT operation 

element includes a 2-octet disabled subchannel bitmap, and may be used to notify a client (STA) 

associated with the standard-power access point controlled through AFC, that is, the third type of 

device in Table 1, of a specific available subchannel (a subchannel on which transmission is 15 

allowed or a non-punctured subchannel) and a specific unavailable subchannel (a subchannel on 

which transmission is forbidden or a punctured subchannel) in the entire basic service set (Basic 

Service Set, BSS) bandwidth. Optionally, the beacon frame further includes second sector 

indication information and a second sector presence indication. Specifically, for a specific 

implementation of the EHT operation element, the second sector indication information, and the 20 

second sector indication, refer to corresponding descriptions in Implementation 1. Details are not 

described herein again. 

[00191] It may be understood that, because the beacon frame is sent through broadcasting, a 

STA (for example, the third type of device in Table 1: the client connected to the standard-power 

access point) around the AP may obtain a specific available subchannel and a specific unavailable 25 

subchannel even if the STA is not connected to the laws and regulations database, to reduce 

interference to the incumbent user. In addition, a fixed client (that is, the second type of device in 

Table 1) around the AP may also learn of a channel use situation of the AP, to select, with reference 

to a channel use situation of the fixed client for data transmission, a channel available to both the 

fixed client and the AP, and reduce interference to the AP and an incumbent user around the fixed 30 

client. 

[00192] The association request frame in FIG. 9 includes the first indication information, and 

optionally further includes one or more of the following information: a presence indication of the 

first indication information, first station type indication information, first sector indication 

information, and a first sector presence indication. For a specific implementation of the first 35 
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indication information, the presence indication of the first indication information, the first station 

type indication information, the first sector indication information, and the first sector presence 

indication, refer to corresponding descriptions in Implementation 1. Details are not described 

herein again. Alternatively, the association request frame in FIG. 9 may include the STA operation 

element in FIG. 6. For details about fields in the STA operation element and meanings thereof, 5 

refer to the descriptions in FIG. 6. Details are not described herein again. 

[00193] The association response frame in FIG. 9 may include one or more of the following 

information: second indication information, a presence indication of the second indication 

information, second station type indication information, second sector indication information, and 

a second sector presence indication. For a specific implementation of the second indication 10 

information, the presence indication of the second indication information, the second station type 

indication information, the second sector indication information, and the second sector presence 

indication, refer to corresponding descriptions in Implementation 1. Details are not described 

herein again. 

[00194] It should be understood that, in FIG. 9, a channel on which the association request 15 

frame is sent is a channel (that is, a non-punctured channel) on which the STA (that is, the first 

device) is allowed to perform transmission in the first bandwidth, and a sector direction in which 

the association request frame is sent is a sector direction in which the STA (that is, the first device) 

is allowed to perform transmission in the first bandwidth. Similarly, in FIG. 9, a channel on which 

the beacon frame and the association response frame are sent each are a channel (that is, a non-20 

punctured channel) on which the AP (that is, the second device) is allowed to perform transmission 

in the BSS bandwidth of the AP, and sector directions in which the beacon frame and the 

association response frame are sent each are a sector direction in which the AP (that is, the second 

device) is allowed to perform transmission in the BSS bandwidth of the AP. 

[00195] It may be learned from Implementation 1 and Implementation 2 that, the station (that 25 

is, the second type of device in Table 1: the fixed client) connected to the laws and regulations 

database declares a station type (indicated by the first station type indication information) of the 

station based on the probe request frame or the association request frame, so that the AP (that is, 

the access point connected to the laws and regulations database, that is, the first type of device in 

Table 1: the standard-power access point controlled through AFC) learns that the STA is a fixed 30 

client, and the STA can be limited by a higher ERIP and PSD, and have a larger transmission 

distance. In addition, because the STA is connected to the laws and regulations database (it 

indicates that the STA may learn of user information of the incumbent user), and declares, based 

on the probe request frame or the association request frame, a subchannel (or a punctured 

subchannel) on which transmission is forbidden at a geographical location of the STA, the AP may 35 
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learn of the channel use situation (that is, a specific channel occupied by the incumbent user and a 

specific channel not occupied by the incumbent user) of the fixed client (that is, the STA) more 

accurately, to select a channel more accurately, and avoid interference to the incumbent user around 

the fixed client (that is, the STA). 

[00196] Implementation 3 5 

[00197] The first request frame is a pairing request frame, and the first response frame is a 

pairing response frame. The channel indication method provided in this embodiment of this 

application may be applied to a device-to-device (device-to-device, D2D) pairing process. The 

first device is a station connected to the laws and regulations database, that is, the second type of 

device in Table 1: the fixed client. The second device is a station other than the first device, for 10 

example, a station connected to the standard-power access point, that is, a third type of device in 

Table 1; or a station connected to the laws and regulations database, that is, the second type of 

device in Table 1: the fixed client; or a station connected to the low-power access point, that is, a 

fifth type of device in Table 1. 

[00198] Specifically, FIG. 10 is a schematic flowchart of a channel indication method in a D2D 15 

pairing process according to an embodiment of this application. As shown in FIG. 10, a STA 1 

(that is, the first device) sends a pairing request frame. After receiving the pairing request frame, 

a STA 2 (that is, the second device) sends a pairing response frame, to complete pairing. 

[00199] The pairing request frame in FIG. 10 includes first indication information, and 

optionally, further includes one or more of the following information: a presence indication of the 20 

first indication information, first station type indication information, first sector indication 

information, and a first sector presence indication. Specifically, for a specific implementation of 

the first indication information, the presence indication of the first indication information, the first 

station type indication information, the first sector indication information, and the first sector 

presence indication, refer to corresponding descriptions in Implementation 1. Details are not 25 

described herein again. Alternatively, the pairing request frame in FIG. 10 may include the STA 

operation element in FIG. 6. For details about fields in the STA operation element and meanings 

thereof, refer to the descriptions in FIG. 6. Details are not described herein again. 

[00200] The pairing response frame in FIG. 10 may include one or more of the following 

information: second indication information, a presence indication of the second indication 30 

information, second station type indication information, second sector indication information, and 

a second sector presence indication. The second station type indication information in the pairing 

response frame indicates a type of the STA 2 (that is, the second device). The type of the STA 2 

(that is, the second device) is one of a type of a station connected to the standard-power access 

point, a type of a station connected to an AFC system, and a type of a station connected to the low-35 
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power access point. When the STA 2 (that is, the second device) is a station (that is, a third type of 

device in Table 1) connected to the standard-power access point or a station (that is, a fifth type of 

device in Table 1) connected to the low-power access point, the pairing response frame may not 

include the second indication information (that is, a disabled subchannel bitmap) or the second 

sector indication information (that is, a sector bitmap). Certainly, in this case, the pairing response 5 

frame may also include the second indication information (that is, the disabled subchannel bitmap) 

and/or the second sector indication information (that is, the sector bitmap), the second indication 

information (that is, the disabled subchannel bitmap) may indicate that transmission is allowed on 

all subchannels (or all subchannels are non-punctured), and the second sector indication 

information (that is, the sector bitmap) may indicate that transmission is allowed on all sector 10 

directions, because the station (that is, the third type of device in Table 1) connected to the 

standard-power access point and the station (that is, the fifth type of device in Table 1) connected 

to the low-power access point are not directly connected to the laws and regulations database, and 

cannot learn of information about incumbent users at respective geographical locations. Therefore, 

the station connected to the standard-power access point and the station connected to the low-15 

power access point are prevented from causing interference to the incumbent user by reducing an 

EIRP and a PSD. When the STA 2 (that is, the second device) is a station (that is, the second type 

of device in Table 1: the fixed client) connected to the AFC system, the pairing response frame 

may include the second indication information (that is, the disabled subchannel bitmap) and/or the 

second sector indication information (that is, the sector bitmap). If the pairing response frame in 20 

FIG. 10 includes the second indication information and/or the second sector indication information, 

the second indication information may indicate a subchannel on which transmission is allowed 

and/or a subchannel on which transmission is forbidden in the second bandwidth, and the second 

sector indication information may indicate a sector direction in which transmission is allowed 

and/or a sector direction in which transmission is forbidden in the second bandwidth. The second 25 

bandwidth may be a maximum channel bandwidth supported by the STA 2 (that is, the second 

device) or the preset bandwidth. The preset bandwidth is one of 320 MHz, 160 MHz, 80 MHz, 40 

MHz, and 20 MHz. 

[00201] The presence indication of the second indication information may indicate whether the 

second indication information is present (in the pairing response frame), and the second sector 30 

presence indication may indicate whether the second sector indication information is present (in 

the pairing response frame). Optionally, one or more of the second indication information, the 

presence indication of the second indication information, the second station type indication 

information, the second sector indication information, and the second sector presence indication 

may be carried in the STA operation element shown in FIG. 6. For details, refer to corresponding 35 
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descriptions in FIG. 6. Details are not described herein again. 

[00202] It should be understood that, in FIG. 10, a channel on which the pairing request frame 

is sent is a channel (that is, a non-punctured channel) on which the STA 1 (that is, the first device) 

is allowed to perform transmission in the first bandwidth, and a sector direction in which the 

pairing request frame is sent is a sector direction in which the STA 1 (that is, the first device) is 5 

allowed to perform transmission in the first bandwidth. Similarly, in FIG. 10, a channel of the 

pairing response frame is a channel (that is, a non-punctured channel) on which the STA 2 (that is, 

the second device) is allowed to perform transmission in the maximum channel bandwidth 

supported by the STA 2 or the preset bandwidth, and a sector direction in which the pairing 

response frame is sent is a sector direction in which the STA 2 (that is, the second device) is allowed 10 

to perform transmission in the maximum channel bandwidth supported by the STA 2 or the preset 

bandwidth. 

[00203] In this embodiment of this application, the fixed client (the STA, the first device) 

connected to the laws and regulations database uses the probe request frame, the association 

request frame, or the pairing request frame to carry a channel use situation (whether transmission 15 

is allowed on a channel or whether a channel is occupied by the incumbent user) of the fixed client 

in an association process or a pairing process, to notify the AP or another station, so that data 

communication is subsequently performed on a channel on which transmission is allowed. In 

addition, in this embodiment of this application, the probe response frame, the association response 

frame, or the pairing response frame further carries a channel use situation (whether transmission 20 

is allowed on a channel or whether a channel is occupied by the incumbent user) of a peer end 

(that is, the AP or another station), so that two communication parties learn of an available channel 

of each other, to perform transmission on a channel available to two parties, and further reduce 

interference to the incumbent user. A reason is that the fixed client (the STA) connected to the laws 

and regulations database can learn of a specific channel unavailable to the fixed client, but an AP 25 

or a STA that communicates with the fixed client does not learn of the channel unavailable to the 

fixed client. Consequently, interference may be caused to the incumbent user. For example, it is 

assumed that a channel available to the AP is a channel 1, but the channel 1 is unavailable to the 

STA. If the AP sends information to the STA on the channel 1, interference is caused to an 

incumbent user near the STA. In addition, in this embodiment of this application, sector directions 30 

in which two communication parties are respectively allowed to perform transmission are further 

exchanged in an association process or a pairing process, so that a device can still use the channel 

in another sector direction when there is an incumbent user in some sector directions, to improve 

spectrum efficiency. 
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Embodiment 2 

[00204] Embodiment 2 of this application mainly describes how a STA (that is, a first device) 

updates information if a channel on which the STA (that is, the first device) is forbidden to perform 

transmission and a channel on which the STA (that is, the first device) is allowed to perform 

transmission change, and/or a sector direction in which the STA (that is, the first device) is 5 

forbidden to perform transmission and a sector direction in which the STA (that is, the first device) 

is allowed to perform transmission change, after an association succeeds or pairing succeeds. 

[00205] FIG. 11 is another schematic flowchart of a channel indication method according to an 

embodiment of this application. This embodiment of this application may be implemented together 

with the foregoing embodiments. As shown in FIG. 11, the channel indication method includes but 10 

is not limited to the following steps: 

[00206] S201: A first device sends a medium access control protocol data unit MPDU, where 

the MPDU is used to update a subchannel on which the first device is allowed to perform 

transmission and/or a subchannel on which the first device is forbidden to perform transmission in 

a first bandwidth, the MPDU includes third indication information, the third indication information 15 

indicates a subchannel on which the first device is allowed to perform transmission and/or a 

subchannel on which the first device is forbidden to perform transmission in the first bandwidth, 

and the subchannel on which transmission is allowed and that is indicated by the third indication 

information is different from the subchannel on which transmission is allowed and that is indicated 

by the first indication information, and/or the subchannel on which transmission is forbidden and 20 

that is indicated by the third indication information is different from the subchannel on which 

transmission is forbidden and that is indicated by the first indication information. 

[00207] S202: A second device receives the MPDU. 

[00208] S203: The second device sends an acknowledgment frame. 

[00209] S204: The first device receives the acknowledgment frame. 25 

[00210] The first device may be a station (that is, a second type of device in Table 1: a fixed 

client) connected to a laws and regulations database. The second device may be an access point 

(that is, a first type of device in Table 1: a standard-power access point controlled through AFC) 

connected to the laws and regulations database; or the second device is a station other than the first 

device, for example, a station connected to the standard-power access point in Table 1, a station 30 

connected to a low-power access point in Table 1, or a fixed client in Table 1. Certainly, the second 

device may be a station not associated with any AP. 

[00211] Optionally, the first indication information may be carried in a first request frame in 

Embodiment 1. After an association or pairing in Embodiment 1 succeeds, if a channel on which 
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the first device is forbidden to perform transmission and a channel on which the first device is 

allowed to perform transmission change, and/or a sector direction in which the first device is 

forbidden to perform transmission and a sector direction in which the first device is allowed to 

perform transmission change, the first device sends the medium access control protocol data unit 

(MAC protocol data unit, MPDU). The MPDU is used to update the subchannel on which the first 5 

device is allowed to perform transmission and/or the subchannel on which the first device is 

forbidden to perform transmission in the first bandwidth. Correspondingly, the second device 

receives the MPDU. The second device sends the acknowledgment frame after receiving the 

MPDU, to acknowledge that a corresponding information change is received. Correspondingly, 

the first device receives the acknowledgment frame. A reason of the change may be that 10 

information in the laws and regulations database changes, for example, one or more of a change 

in a registration situation of an incumbent user; powering on/off of the incumbent user, and a case 

in which the incumbent user performs registration at different time points; or may be that a radar 

signal is found on some channels, interference on some channels is large, or the like. The first 

bandwidth is a maximum channel bandwidth supported by the first device or a preset bandwidth. 15 

The maximum channel bandwidth supported by the first device may be indicated by using a PHY 

capabilities information field, and the preset bandwidth may be one of 320 MHz, 160 MHz, 80 

MHz, 40 MHz, and 20 MHz. 

[00212] The MPDU may include third indication information, the third indication information 

may be an (updated) disabled subchannel bitmap, and the third indication information may indicate 20 

an (updated) subchannel (or a non-punctured subchannel) on which the first device is allowed to 

perform transmission and/or an (updated) subchannel (or a punctured subchannel) on which the 

first device is forbidden to perform transmission in the first bandwidth. The subchannel (or the 

non-punctured subchannel) on which transmission is allowed and that is indicated by the third 

indication information is different (partially different or completely different herein) from the 25 

subchannel (or the non-punctured subchannel) on which transmission is allowed and that is 

indicated by the first indication information (or a previously received disabled subchannel bitmap), 

and/or the subchannel (or the punctured subchannel) on which transmission is forbidden and that 

is indicated by the third indication information is different (partially different or completely 

different) from the subchannel (or the punctured subchannel) on which transmission is forbidden 30 

and that is indicated by the first indication information (or the previously received disabled 

subchannel bitmap). That is, a currently indicated subchannel on which transmission is allowed is 

different from a previously indicated subchannel on which transmission is allowed, and/or a 

currently indicated subchannel on which transmission is forbidden is different from a previously 

indicated subchannel on which transmission is forbidden. 35 
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[00213] Optionally, the MPDU may be further used to update a sector direction in which the 

first device is allowed to perform transmission and/or a sector direction in which the first device 

is forbidden to perform transmission in the first bandwidth. Therefore, the MPDU may further 

include third sector indication information, the third sector indication information may be an 

(updated) sector bitmap, and the third sector indication information may indicate an (updated) 5 

sector direction in which the first device is allowed to perform transmission and/or an (updated) 

sector direction in which the first device is forbidden to perform transmission in the first bandwidth. 

The sector direction in which transmission is allowed and that is indicated by the third sector 

indication information is different from a sector direction in which transmission is allowed and 

that is indicated by first sector indication information (or a previously received sector bitmap), 10 

and/or the sector direction in which transmission is forbidden and that is indicated by the third 

sector indication information is different from a sector direction in which transmission is forbidden 

and that is indicated by the first sector indication information (or a previously received sector 

bitmap). That is, a currently indicated sector direction in which transmission is allowed is different 

from a previously indicated sector direction in which transmission is allowed, and/or a currently 15 

indicated sector direction in which transmission is forbidden is different from a previously 

indicated sector direction in which transmission is forbidden. The first sector indication 

information may be carried in a first request frame in Embodiment 1. 

[00214] Optionally, the MPDU may further carry an update/change reason of a subchannel on 

which transmission is forbidden, and indicate the update/change reason. For example, the MPDU 20 

further includes a reason code (reason code) field, and the reason code field may indicate a reason 

why the first device updates the subchannel on which transmission is allowed and/or the 

subchannel on which transmission is forbidden in the first bandwidth. After receiving the reason 

indicated by the reason code field of the MPDU, the second device may select, based on the reason, 

whether to change a channel on which the second device is allowed to perform transmission and/or 25 

a sector direction in which the second device is allowed to perform transmission. For example, if 

a subchannel on which the first device is forbidden to perform transmission and/or a sector 

direction in which the first device is forbidden to perform transmission change/changes because 

the information in the laws and regulations database changes (a radar signal is found or the 

incumbent user changes), the subchannel on which the second device is forbidden to perform 30 

transmission and/or the sector direction in which the second device is forbidden to perform 

transmission may also change correspondingly. In other words, the second device may also update 

the subchannel on which the second device is forbidden to perform transmission and/or the sector 

direction in which the second device is forbidden to perform transmission. Optionally, if the second 

device is an AP (that is, the first type of device in Table 1) connected to the laws and regulations 35 



51 

database, the second device may update, based on a periodically sent beacon frame, the subchannel 

on which the second device is forbidden to perform transmission and/or the sector direction in 

which the second device is forbidden to perform transmission. The beacon frame may include an 

updated EHT operation element, to be specific, includes an updated subchannel on which 

transmission is forbidden and/or an updated sector direction in which transmission is forbidden. If 5 

the second device is a station (that is, the second type of device in Table 1) connected to the laws 

and regulations database, the second device may also update, by sending one MPDU, the 

subchannel on which the second device is forbidden to perform transmission and/or the sector 

direction in which the second device is forbidden to perform transmission. If the second device is 

a station (that is, a third type of device in Table 1) connected to the standard-power access point 10 

or a station (that is, a fifth type of device in Table 1) connected to the low-power access point, 

updating does not need to be performed. 

[00215] However, if the subchannel on which the first device is forbidden to perform 

transmission and/or the sector direction in which the first device is forbidden to perform 

transmission change/changes because interference of another device to the first device is large on 15 

a channel/a sector direction, the subchannel on which the second device is forbidden to perform 

transmission and/or the sector direction in which the second device is forbidden to perform 

transmission may not change. Certainly, for simplicity of an implementation, the subchannel on 

which the second device is forbidden to perform transmission and/or the sector direction in which 

the second device is forbidden to perform transmission may always change correspondingly, or 20 

never change correspondingly. 

[00216] It should be understood that a channel on which the first device sends the MPDU is an 

updated channel (that is, a non-punctured channel) on which transmission is allowed in the first 

bandwidth, and a sector direction in which the MPDU is sent is also an updated sector direction in 

which transmission is allowed in the first bandwidth. 25 

[00217] Optionally, the MPDU may further include a presence indication of the third indication 

information (for example, a disabled subchannel bitmap present subfield) and/or a third sector 

presence indication (a sector bitmap present subfield). The presence indication of the third 

indication information may indicate whether the third indication information is present in the 

MPDU. If the MPDU includes the presence indication of the third indication information, the 30 

presence indication is set to a first value (for example, 1), to indicate that the third indication 

information is present. The third sector presence indication may indicate whether the third sector 

indication information is present in the MPDU. 

[00218] Optionally, the MPDU may include an action frame (Action frame), and the third 

indication information may be carried in one field or one information element of the action frame, 35 
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for example, carried in a STA operation element of the action frame. One or more of the third 

sector indication information, the presence indication of the third indication information, the third 

sector presence indication, and the reason code field may also be carried in the STA operation 

element. For example, as shown in FIG. 6, 2 bits in a 5-bit reserved field of the STA operation 

element shown in FIG. 6 may be used as a reason code field. 5 

[00219] Optionally, the third indication information may be carried in an aggregated control 

(aggregated control, A-control) subfield of the MPDU in addition to an operation element of the 

action frame, because a transmit end may transmit some control information in a high throughput 

control field of the MPDU. An A-control subfield in a high-efficiency variant (currently including 

three forms: a high throughput variant, a very high throughput variant, and a high-efficiency 10 

variant) of the high throughput control field carries one to N pieces of control information in a 

structure of one or more control identifiers and control information. One or more of the third sector 

indication information, the presence indication of the third indication information, the third sector 

presence indication, and the reason code field may also be carried in the A-control subfield. 

[00220] In this embodiment of this application, the A-control field of the MPDU carries the 15 

updated subchannel on which transmission is forbidden and/or the updated sector bitmap, and may 

be transferred to the second device together with information such as data, to quickly transfer a 

changed available channel, and avoid interference to the incumbent user. 

[00221] For example, FIG. 12 is a schematic diagram of a frame format of an A-control subfield 

that carries a disabled subchannel bitmap and a sector bitmap according to an embodiment of this 20 

application. As shown in FIG. 12, the A-control subfield includes 1 to N control subfields, and 

each control subfield includes a control identifier (control ID) and control information (control 

information). The control identifier indicates a type of the control information. Control information 

of a control subfield 1 may include but is not limited to the following subfields: a disabled 

subchannel bitmap subfield (that is, the third indication information), a sector bitmap (that is, the 25 

third sector indication information) subfield, a reason code (reason code) field, and the like. A 

length of the disabled subchannel bitmap subfield may be 16 bits, respectively corresponding to 

16 20 MHz subchannels in ascending order of frequencies, in descending order of frequencies, or 

in another predetermined sequence in 320 MHz. When a bit in the disabled subchannel bitmap 

subfield is set to 1, it indicates that transmission is forbidden on a 20 MHz subchannel 30 

corresponding to the bit (or a 20 MHz subchannel corresponding to the bit is punctured); or when 

a bit in the disabled subchannel bitmap subfield is set to 0, it indicates that transmission is allowed 

on a 20 MHz subchannel corresponding to the bit (or a 20 MHz subchannel corresponding to the 

bit is non-punctured). The sector bitmap subfield is similar to the disabled subchannel bitmap 

subfield. A length of the sector bitmap subfield may be 8 bits, respectively corresponding to eight 35 
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sector directions preconfigured in directions corresponding to 360 degrees. When a bit in the sector 

bitmap subfield is set to 1, it indicates that transmission is forbidden in a sector direction 

corresponding to the bit; or when a bit in the sector bitmap subfield is set to 0, it indicates that 

transmission is allowed in a sector direction corresponding to the bit. A length of the reason code 

field may be 2 bits, to indicate a reason why a subchannel on which transmission is forbidden 5 

and/or a sector direction in which transmission is forbidden change/changes. 

[00222] Optionally, the control information of the control subfield 1 may further include a 

disabled subchannel bitmap present subfield (that is, the presence indication of the third indication 

information, which is set to 1) and/or a sector bitmap present subfield (the third sector presence 

indication), which are/is not shown in FIG. 12. 10 

[00223] It should be understood that names, lengths, and rankings of all fields in FIG. 12 are 

examples. This is not limited in this embodiment of this application. 

[00224] This embodiment of this application provides a method in which the first device (station) 

notifies the second device that an available channel (or a channel in which transmission is allowed) 

and an available sector direction (or a sector direction in which transmission is allowed) are 15 

updated, so that the second device can learn of a channel use situation (a specific channel occupied 

by the incumbent user and a specific channel not occupied by the incumbent user) of the first 

device, to avoid a case in which when an available channel changes, the second device sends data 

to the first device or triggers the first device to send data on a channel on which the first device is 

not allowed to perform transmission and the first device cannot perform confirmation or data 20 

sending. In this way, waste of air interface resources can be reduced, and interference to the 

incumbent user can be reduced. 

Embodiment 3 

[00225] Embodiment 3 of this application describes a manner in which an access point 

connected to a laws and regulations database and a fixed client (STA) connected to the laws and 25 

regulations database perform data communication. 

[00226] Optionally, Embodiment 3 of this application may be implemented when each of two 

communication parties learns of a subchannel on which the other party is allowed to perform 

transmission. Each of the two communication parties may learn, in the method provided in 

Embodiment 1 and/or the method provided Embodiment 2, of the subchannel on which the other 30 

party is allowed to perform transmission, or certainly may learn, in another manner (which is not 

limited to the method provided in Embodiment 1 and the method provided Embodiment 2 of this 

application), of the subchannel on which the other party is allowed to perform transmission. In 

other words, Embodiment 3 of this application may be implemented together with Embodiment 1 
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and/or Embodiment 2. For example, Embodiment 3 of this application may be implemented after 

Embodiment 1 and/or implemented after Embodiment 2. Embodiment 3 of this application may 

alternatively be separately implemented. 

[00227] FIG. 13 is a schematic flowchart of a data transmission method according to an 

embodiment of this application. As shown in FIG. 13, the data transmission method includes but 5 

is not limited to the following steps: 

[00228] S301: A second device generates a physical layer protocol data unit PPDU, where the 

PPDU is used to schedule a first device to perform uplink data transmission, or the PPDU carries 

data to be sent to a first device. 

[00229] S302: The second device sends the PPDU on a first channel, where the first channel is 10 

a channel in an intersection set of a subchannel on which transmission is allowed in a BSS 

bandwidth of the second device or a second bandwidth and a subchannel on which transmission is 

allowed in a first bandwidth, the first bandwidth is a maximum channel bandwidth supported by 

the first device or a preset bandwidth, and the second bandwidth is a maximum channel bandwidth 

supported by the second device or the preset bandwidth. 15 

[00230] S303: The first device receives the PPDU on the first channel. 

[00231] S304: The first device parses the PPDU. 

[00232] The first device is a station (that is, a second type of device in Table 1: a fixed client) 

connected to a laws and regulations database. The second device is an access point (that is, a first 

type of device in Table 1: a standard-power access point controlled through AFC) connected to the 20 

laws and regulations database, or another station connected to the laws and regulations database. 

[00233] Optionally, the second device generates and sends the PPDU on the first channel, and 

correspondingly, the second device receives and parses the PPDU on the first channel. If the second 

device is an access point connected to the laws and regulations database (that is, the first type of 

device in Table 1: the standard-power access point controlled through AFC), the first channel is a 25 

channel in the intersection set of the subchannel on which transmission is allowed in the BSS 

bandwidth of the second device and the subchannel on which transmission is allowed in the first 

bandwidth. The PPDU is used to schedule the first device to perform uplink data transmission, or 

the PPDU carries downlink data to be sent to the first device. If the second device is another station 

connected to the laws and regulations database, the first channel is a channel in the intersection set 30 

of the subchannel on which transmission is allowed in the second bandwidth and the subchannel 

on which transmission is allowed in the first bandwidth. The PPDU carries the data to be sent to 

the first device. The first bandwidth is the maximum channel bandwidth supported by the first 

device or the preset bandwidth, and the second bandwidth is a maximum channel bandwidth 

supported by the second device or the preset bandwidth. The preset bandwidth may be one of 320 35 
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MHz, 160 MHz, 80 MHz, 40 MHz, and 20 MHz. 

[00234] Optionally, the subchannel on which transmission is allowed in the first bandwidth may 

be obtained in the channel indication method provided in Embodiment 1 or Embodiment 2, or 

certainly may be obtained in another manner. This is not limited in this embodiment of this 

application. 5 

[00235] In this embodiment of this application, when the second device and the first device 

perform data communication, channel use situations (a specific channel occupied by an incumbent 

user and a specific channel not occupied by the incumbent user) of two communication parties are 

both considered, and data transmission is allowed only on a channel on which the two parties are 

allowed to perform transmission (two communication parties indicate that transmission is allowed 10 

on a channel, that is, 0), to reduce impact on the incumbent user. 

[00236] In an optional embodiment, there are two implementations of a channel on which 

transmission is allowed in the BSS bandwidth of the AP (that is, the second device) and 

transmission is forbidden in the first bandwidth. In a first implementation, the AP may 

communicate, based on an orthogonal frequency division multiple access (orthogonal frequency 15 

division multiple access, OFDMA) technology, with another STA that can perform transmission 

on the channel, for example, a client (that is, a third type of device in Table 1) connected to a 

standard power access device controlled through AFC, or another fixed client that indicates that 

transmission is allowed on the channel and that is connected to the laws and regulations database. 

In this way, use of a channel can be maximized, to improve a throughput. In another 20 

implementation, the AP (that is, the second device) does not perform transmission on a channel on 

which the STA (that is, the first device) is forbidden to perform transmission. In this way, the 

incumbent user is not affected to a maximum extent. 

[00237] For a channel on which transmission is forbidden in the BSS bandwidth of the AP (that 

is, the second device) and transmission is allowed in the first bandwidth, the first device may 25 

perform D2D transmission with another STA on the channel. In this way, use of a channel can be 

maximized, to improve a throughput. Certainly, the first device may alternatively not perform 

transmission on the channel on which the AP (that is, the second device) is forbidden to perform 

transmission. In this way, the incumbent user is not affected to a maximum extent. 

[00238] The foregoing content describes in detail the method provided in this application. To 30 

help implement the solutions in embodiments of this application, embodiments of this application 

further provide a corresponding apparatus or device. 

[00239] In embodiments of this application, the first device and the second device may be 

divided into functional modules based on the method examples, for example, each functional 

module may be obtained through division based on each corresponding function, or two or more 35 
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functions may be integrated into one processing module. The integrated module may be 

implemented in a form of hardware, or may be implemented in a form of a software functional 

module. It should be noted that, in embodiments of this application, division into the modules is 

an example and is merely logical function division, and may be other division in an actual 

implementation. The following describes in detail a communication apparatus in embodiments of 5 

this application with reference to FIG. 14 and FIG. 15. The communication apparatus is a first 

device or a second device. Further, the communication apparatus may be an apparatus in the first 

device; or the communication apparatus is an apparatus in the second device. 

[00240] When an integrated unit is used, FIG. 14 is a schematic diagram of a structure of a 

communication apparatus according to an embodiment of this application. As shown in FIG. 14, 10 

the communication apparatus includes a transceiver unit 11, and optionally, further includes a 

processing unit 12. 

[00241] In a design, the communication apparatus may be a first device or a chip in the first 

device, for example, a Wi-Fi chip. The transceiver unit 11 is configured to send a first request 

frame. The first request frame includes first indication information, the first indication information 15 

indicates a subchannel on which the first device is allowed to perform transmission and/or a 

subchannel on which the first device is forbidden to perform transmission in a first bandwidth, the 

first bandwidth is a maximum channel bandwidth supported by the first device or a preset 

bandwidth, and the preset bandwidth is one of 320 MHz, 160 MHz, 80 MHz, 40 MHz, and 20 

MHz. The transceiver unit 11 is further configured to receive a first response frame. The first 20 

device is a station. 

[00242] Optionally, the processing unit 12 is configured to generate the first request frame. 

[00243] Optionally, the first request frame is a probe request frame, and the first response frame 

is a probe response frame. The transceiver unit 11 is further configured to: send an association 

request frame; and receive an association response frame.25 

[00244] Optionally, the processing unit 12 is further configured to generate the association 

request frame. 

[00245] Optionally, the first request frame is an association request frame, and the first response 

frame is an association response frame. The transceiver unit 11 is further configured to receive a 

beacon frame. The beacon frame includes an EHT operation element, the EHT operation element 30 

includes a disabled subchannel bitmap, the disabled subchannel bitmap indicates a subchannel on 

which transmission is allowed and a subchannel on which transmission is forbidden in a basic 

service set BSS bandwidth of a second device, and the second device is an access point. 

[00246] Optionally, the first request frame is a pairing request frame, and the first response 

frame is a pairing response frame. 35 
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[00247] Optionally, the first indication information is a bitmap, and a bit in the first indication 

information indicates whether the first device is allowed to perform transmission in a subchannel 

corresponding to the bit. 

[00248] Optionally, the first request frame further includes one or more of the following 

information: a presence indication of the first indication information, first station type indication 5 

information, first sector indication information, and a first sector presence indication. The presence 

indication of the first indication information is set to a first value, to indicate that the first indication 

information is present in the first request frame. The first station type indication information 

indicates a type of the first device, and the type of the first device is a type of a station connected 

to an automated frequency coordination AFC system. The first sector indication information 10 

indicates a sector direction in which the first device is allowed to perform transmission and/or a 

sector direction in which the first device is forbidden to perform transmission in the first bandwidth. 

The first sector presence indication indicates whether the first sector indication information is 

present in the first request frame. 

[00249] Optionally, the first sector indication information is a bitmap, and a bit in the first sector 15 

indication information indicates whether the first device is allowed to perform transmission in a 

sector direction corresponding to the bit. Alternatively, the first sector indication information 

includes one or more sector identifiers, and the first device is allowed or forbidden to perform 

transmission in sector directions respectively identified by the one or more sector identifiers. 

[00250] Optionally, the first response frame includes one or more of the following information: 20 

second indication information, a presence indication of the second indication information, second 

station type indication information, second sector indication information, and a second sector 

presence indication. The second indication information indicates the subchannel on which 

transmission is allowed and/or the subchannel on which transmission is forbidden in the BSS 

bandwidth of the second device, or the second indication information indicates a subchannel on 25 

which transmission is allowed and/or a subchannel on which transmission is forbidden in a second 

bandwidth, and the second bandwidth is a maximum channel bandwidth supported by the second 

device or the preset bandwidth. The presence indication of the second indication information 

indicates whether the second indication information is present in the first response frame. The 

second station type indication information indicates a type of the second device, and the type of 30 

the second device is one of a standard-power access point type, a type of a station connected to the 

standard-power access point, the type of the station connected to the AFC system, and a type of a 

station connected to a low-power access point. The second sector indication information indicates 

a sector direction in which transmission is allowed and/or a sector direction in which transmission 

is forbidden in the BSS bandwidth of the second device, or the second sector indication 35 
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information indicates a sector direction in which transmission is allowed and/or a sector direction 

in which transmission is forbidden in the second bandwidth, and the second bandwidth is the 

maximum channel bandwidth supported by the second device or the preset bandwidth. The second 

sector presence indication indicates whether the second sector indication information is present in 

the first response frame. 5 

[00251] Optionally, the second sector indication information is a bitmap, and a bit in the second 

sector indication information indicates whether the second device is allowed to perform 

transmission in a sector direction corresponding to the bit. Alternatively, the second sector 

indication information includes one or more sector identifiers, and the second device is allowed or 

forbidden to perform transmission in sector directions respectively identified by the one or more 10 

sector identifiers. 

[00252] Optionally, the association request frame includes one or more of the following 

information: the first indication information, the presence indication of the first indication 

information, the first station type indication information, the first sector indication information, 

and the first sector presence indication. The presence indication of the first indication information 15 

is set to a first value, to indicate that the first indication information is present in the association 

request frame. The first station type indication information indicates the type of the first device, 

and the type of the first device is the type of the station connected to the AFC system. The first 

sector indication information indicates a sector direction in which the first device is allowed to 

perform transmission and/or a sector direction in which the first device is forbidden to perform 20 

transmission in the first bandwidth. The first sector presence indication indicates whether the first 

sector indication information is present in the association request frame. 

[00253] Optionally, the association response frame includes one or more of the following 

information: the second indication information, the presence indication of the second indication 

information, the second station type indication information, the second sector indication 25 

information, and the second sector presence indication. The second indication information 

indicates the subchannel on which transmission is allowed and/or the subchannel on which 

transmission is forbidden in the BSS bandwidth of the second device. The presence indication of 

the second indication information indicates whether the second indication information is present 

in the association response frame. The second station type indication information indicates the 30 

type of the second device, and the type of the second device is a standard-power access point type. 

The second sector indication information indicates a sector direction in which transmission is 

allowed and/or a sector direction in which transmission is forbidden in the BSS bandwidth of the 

second device. The second sector presence indication indicates whether the second sector 

indication information is present in the association response frame. 35 
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[00254] Optionally, the beacon frame further includes one or more of the following information 

second sector indication information and a second sector presence indication. The second sector 

indication information indicates the sector direction in which transmission is allowed and/or the 

sector direction in which transmission is forbidden in the BSS bandwidth of the second device. 

The second sector presence indication indicates whether the second sector indication information 5 

is present in the beacon frame. 

[00255] It should be understood that the communication apparatus in this design may 

correspondingly execute the foregoing embodiments, and the operations or functions of the units 

in the communication apparatus are respectively used to implement corresponding operations of 

the first device in the foregoing embodiments. For brevity, details are not described herein again. 10 

[00256] In another design, the communication apparatus may be a second device or a chip in 

the second device, for example, a Wi-Fi chip. The transceiver unit 11 is configured to receive a 

first request frame. The first request frame includes first indication information, the first indication 

information indicates a subchannel on which a first device is allowed to perform transmission 

and/or a subchannel on which the first device is forbidden to perform transmission in a first 15 

bandwidth, the first bandwidth is a maximum channel bandwidth supported by the first device or 

a preset bandwidth, the preset bandwidth is one of 320 MHz, 160 MHz, 80 MHz, 40 MHz, and 20 

MHz, and the first device is a station. The transceiver unit 11 is further configured to send a first 

response frame. The second device is an access point or a station other than the first device. 

[00257] Optionally, the processing unit 12 is configured to generate the first response frame. 20 

[00258] Optionally, the first request frame is a probe request frame, and the first response frame 

is a probe response frame. The second device is an access point. The transceiver unit 11 is further 

configured to: receive an association request frame; and send an association response frame. 

[00259] Optionally, the processing unit 12 is further configured to generate the association 

response frame. 25 

[00260] Optionally, the first request frame is an association request frame, and the first response 

frame is an association response frame. The second device is an access point. The transceiver unit 

11 is further configured to send a beacon frame. The beacon frame includes an EHT operation 

element, the EHT operation element includes a disabled subchannel bitmap, and the disabled 

subchannel bitmap indicates a subchannel on which transmission is allowed and a subchannel on 30 

which transmission is forbidden in a BSS bandwidth of the second device. 

[00261] Optionally, the processing unit 12 is further configured to generate the beacon frame. 

[00262] Optionally, the first request frame is a pairing request frame, and the first response 

frame is a pairing response frame. The second device is a station other than the first device. 

[00263] Optionally, the first indication information is a bitmap, and a bit in the first indication 35 
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information indicates whether the first device is allowed to perform transmission in a subchannel 

corresponding to the bit. 

[00264] Optionally, the first request frame further includes one or more of the following 

information: a presence indication of the first indication information, first station type indication 

information, first sector indication information, and a first sector presence indication. The presence 5 

indication of the first indication information is set to a first value, to indicate that the first indication 

information is present in the first request frame. The first station type indication information 

indicates a type of the first device, and the type of the first device is a type of a station connected 

to an automated frequency coordination AFC system. The first sector indication information 

indicates a sector direction in which the first device is allowed to perform transmission and/or a 10 

sector direction in which the first device is forbidden to perform transmission in the first bandwidth. 

The first sector presence indication indicates whether the first sector indication information is 

present in the first request frame. 

[00265] Optionally, the first sector indication information is a bitmap, and a bit in the first sector 

indication information indicates whether the first device is allowed to perform transmission in a 15 

sector direction corresponding to the bit. Alternatively, the first sector indication information 

includes one or more sector identifiers, and the first device is allowed or forbidden to perform 

transmission in sector directions respectively identified by the one or more sector identifiers. 

[00266] Optionally, the first response frame includes one or more of the following information: 

second indication information, a presence indication of the second indication information, second 20 

station type indication information, second sector indication information, and a second sector 

presence indication. The second indication information indicates the subchannel on which 

transmission is allowed and/or the subchannel on which transmission is forbidden in the BSS 

bandwidth of the second device, or the second indication information indicates a subchannel on 

which transmission is allowed and/or a subchannel on which transmission is forbidden in a second 25 

bandwidth, and the second bandwidth is a maximum channel bandwidth supported by the second 

device or the preset bandwidth. The presence indication of the second indication information 

indicates whether the second indication information is present in the first response frame. The 

second station type indication information indicates a type of the second device, and the type of 

the second device is one of a standard-power access point type, a type of a station connected to the 30 

standard-power access point, the type of the station connected to the AFC system, and a type of a 

station connected to a low-power access point. The second sector indication information indicates 

a sector direction in which transmission is allowed and/or a sector direction in which transmission 

is forbidden in the BSS bandwidth of the second device, or the second sector indication 

information indicates a sector direction in which transmission is allowed and/or a sector direction 35 
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in which transmission is forbidden in the second bandwidth, and the second bandwidth is the 

maximum channel bandwidth supported by the second device or the preset bandwidth. The second 

sector presence indication indicates whether the second sector indication information is present in 

the first response frame. 

[00267] Optionally, the second sector indication information is a bitmap, and a bit in the second 5 

sector indication information indicates whether the second device is allowed to perform 

transmission in a sector direction corresponding to the bit. Alternatively, the second sector 

indication information includes one or more sector identifiers, and the second device is allowed or 

forbidden to perform transmission in sector directions respectively identified by the one or more 

sector identifiers. 10 

[00268] Optionally, the association request frame includes one or more of the following 

information: the first indication information, the presence indication of the first indication 

information, the first station type indication information, the first sector indication information, 

and the first sector presence indication. The presence indication of the first indication information 

is set to a first value, to indicate that the first indication information is present in the association 15 

request frame. The first station type indication information indicates the type of the first device, 

and the type of the first device is the type of the station connected to the AFC system. The first 

sector indication information indicates a sector direction in which the first device is allowed to 

perform transmission and/or a sector direction in which the first device is forbidden to perform 

transmission in the first bandwidth. The first sector presence indication indicates whether the first 20 

sector indication information is present in the association request frame. 

[00269] Optionally, the association response frame includes one or more of the following 

information: the second indication information, the presence indication of the second indication 

information, the second station type indication information, the second sector indication 

information, and the second sector presence indication. The second indication information 25 

indicates the subchannel on which transmission is allowed and/or the subchannel on which 

transmission is forbidden in the BSS bandwidth of the second device. The presence indication of 

the second indication information indicates whether the second indication information is present 

in the association response frame. The second station type indication information indicates the 

type of the second device, and the type of the second device is a standard-power access point type. 30 

The second sector indication information indicates a sector direction in which transmission is 

allowed and/or a sector direction in which transmission is forbidden in the BSS bandwidth of the 

second device. The second sector presence indication indicates whether the second sector 

indication information is present in the association response frame. 

[00270] Optionally, the beacon frame further includes one or more of the following information 35 
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second sector indication information and a second sector presence indication. The second sector 

indication information indicates the sector direction in which transmission is allowed and/or the 

sector direction in which transmission is forbidden in the BSS bandwidth of the second device. 

The second sector presence indication indicates whether the second sector indication information 

is present in the beacon frame. 5 

[00271] It should be understood that the communication apparatus in this design may 

correspondingly execute the foregoing embodiments, and the operations or functions of the units 

in the communication apparatus are respectively used to implement corresponding operations of 

the second device in the foregoing embodiments. For brevity, details are not described herein again. 

[00272] The foregoing describes the first device and the second device in embodiments of this 10 

application, and the following describes possible product forms of the first device and the second 

device. It should be understood that any product of any form that has a function of the first device 

or the second device in FIG. 14 falls within the protection scope of embodiments of this application. 

It should be further understood that the following descriptions are merely an example, and product 

forms of the first device and the second device in embodiments of this application are not limited 15 

thereto. 

[00273] In a possible product form, the first device and the second device in embodiments of 

this application may be implemented by a general bus architecture. 

[00274] For ease of description, FIG. 15 is a schematic diagram of a structure of a 

communication apparatus 1000 according to an embodiment of this application. The 20 

communication apparatus 1000 may be a first device, a second device, or a chip thereof. FIG. 15 

shows only main components of the communication apparatus 1000. In addition to a processor 

1001 and a transceiver 1002, the communication apparatus may further include a memory 1003 

and an input/output apparatus (not shown in the figure). 

[00275] The processor 1001 is mainly configured to: process a communication protocol and 25 

communication data, control an entire communication apparatus, execute a software program, and 

process data of the software program. The memory 1003 is mainly configured to store the software 

program and data. The transceiver 1002 may include a control circuit and an antenna. The control 

circuit is mainly configured to: perform a conversion between a baseband signal and a radio 

frequency signal, and process the radio frequency signal. The antenna is mainly configured to 30 

receive and send a radio frequency signal in a form of an electromagnetic wave. The input/output 

apparatus, for example, a touchscreen, a display, or a keyboard, is mainly configured to: receive 

data entered by a user, and output data to the user. 

[00276] After the communication apparatus is powered on, the processor 1001 may read the 

software program in the memory 1003, interpret and execute instructions of the software program, 35 
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and process data of the software program. When data needs to be transmitted in a wireless manner, 

the processor 1001 performs baseband processing on the to-be-transmitted data, and then outputs 

a baseband signal to a radio frequency circuit, and the radio frequency circuit performs radio 

frequency processing on the baseband signal, and then transmits a radio frequency signal to an 

outside in a form of an electromagnetic wave through the antenna. When data is sent to the 5 

communication apparatus, the radio frequency circuit receives a radio frequency signal through 

the antenna, converts the radio frequency signal into a baseband signal, and outputs the baseband 

signal to the processor 1001. The processor 1001 converts the baseband signal into data, and 

processes the data. 

[00277] In another implementation, the radio frequency circuit and the antenna may be disposed 10 

independent of a processor that performs baseband processing. For example, in a distributed 

scenario, the radio frequency circuit and the antenna may be disposed remotely independent of the 

communication apparatus. 

[00278] The processor 1001, the transceiver 1002, and the memory 1003 may be connected 

through a communication bus. 15 

[00279] In a design, the communication apparatus 1000 may be configured to execute a function 

of a first device in Embodiment 1: The processor 1001 may be configured to generate a first request 

frame sent in step S101 in FIG. 4, and/or be configured to execute another process of a technology 

described in this specification. The transceiver 1002 may be configured to perform step S101 and 

step S104 in FIG. 4, and/or be configured to execute another process of the technology described 20 

in this specification. 

[00280] In another design, the communication apparatus 1000 may be configured to execute a 

function of a second device in Embodiment 1: The processor 1001 may be configured to generate 

a first response frame sent in step S103 in FIG. 4, and/or be configured to execute another process 

of a technology described in this specification. The transceiver 1002 may be configured to perform 25 

step S102 and step S103 in FIG. 4, and/or be configured to execute another process of the 

technology described in this specification. 

[00281] In a design, the communication apparatus 1000 may be configured to execute a function 

of a first device in Embodiment 2: The processor 1001 may be configured to generate an MPDU 

sent in step S201 in FIG. 11, and/or be configured to execute another process of a technology 30 

described in this specification. The transceiver 1002 may be configured to perform step S201 and 

step S204 in FIG. 11, and/or be configured to execute another process of the technology described 

in this specification. 

[00282] In another design, the communication apparatus 1000 may be configured to execute a 

function of a second device in Embodiment 2: The processor 1001 may be configured to generate 35 
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an acknowledgment frame sent in step S203 in FIG. 11, and/or be configured to execute another 

process of a technology described in this specification. The transceiver 1002 may be configured to 

perform step S202 and step S203 in FIG. 11, and/or be configured to execute another process of 

the technology described in this specification. 

[00283] In a design, the communication apparatus 1000 may be configured to execute a function 5 

of a first device in Embodiment 3: The processor 1001 may be configured to perform step S304 in 

FIG. 13, and/or be configured to execute another process of a technology described in this 

specification. The transceiver 1002 may be configured to perform step S303 in FIG. 13, and/or be 

configured to execute another process of the technology described in this specification. 

[00284] In another design, the communication apparatus 1000 may be configured to execute a 10 

function of a second device in Embodiment 3: The processor 1001 may be configured to perform 

step S301 in FIG. 13, and/or be configured to execute another process of a technology described 

in this specification. The transceiver 1002 may be configured to perform step S302 in FIG. 13, 

and/or be configured to execute another process of the technology described in this specification. 

[00285] In any one of the foregoing designs, the processor 1001 may include a transceiver 15 

configured to implement a receiving function and a sending function. For example, the transceiver 

may be a transceiver circuit, an interface, or an interface circuit. The transceiver circuit, the 

interface, or the interface circuit configured to implement the receiving function and the sending 

function may be separated, or may be integrated together. The transceiver circuit, the interface, or 

the interface circuit may be configured to read and write code/data. Alternatively, the transceiver 20 

circuit, the interface, or the interface circuit may be configured to transmit or transfer a signal. 

[00286] In any one of the foregoing designs, the processor 1001 may store instructions. The 

instructions may be a computer program. The computer program is run on the processor 1001, so 

that the communication apparatus 1000 can perform the method described in any one of the method 

embodiments. The computer program may be built into the processor 1001. In this case, the 25 

processor 1001 may be implemented by hardware. 

[00287] In an implementation, the communication apparatus 1000 may include a circuit, and 

the circuit may implement a sending, receiving, or communication function in the method 

embodiments. The processor and the transceiver described in this application may be implemented 

on an integrated circuit (integrated circuit, IC), an analog IC, a radio frequency integrated circuit 30 

(radio frequency integrated circuit, RFIC), a mixed signal IC, an application-specific integrated 

circuit (application-specific integrated circuit, ASIC), a printed circuit board (printed circuit board, 

PCB), an electronic device, or the like. The processor and the transceiver may be manufactured by 

using various IC technologies, for example, a complementary metal oxide semiconductor 

(complementary metal oxide semiconductor, CMOS), an N-type metal oxide semiconductor (N-35 
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type metal oxide semiconductor, NMOS), a P-channel metal oxide semiconductor (positive 

channel metal oxide semiconductor, PMOS), a bipolar junction transistor (bipolar junction 

transistor, BJT), a bipolar CMOS (BiCMOS), silicon germanium (SiGe), and gallium arsenide 

(GaAs). 

[00288] A scope of the communication apparatus described in this application is not limited 5 

thereto, and a structure of the communication apparatus may not be limited by that in FIG. 15. The 

communication apparatus may be an independent device or may be part of a large device. For 

example, the communication apparatus may be: 

(1) an independent integrated circuit IC, a chip, or a chip system or subsystem;

(2) a set including one or more ICs, where optionally, the set of ICs may also include a 10 

storage component configured to store data and a computer program;

(3) an ASIC, for example, a modem (Modem);

(4) a module that can be embedded in another device;

(5) a receiver, a terminal, an intelligent terminal, a cellular phone, a wireless device, a 

handheld device, a mobile unit, a vehicle-mounted device, a network device, a cloud device, an 15 

artificial intelligence device, or the like; or

(6) another device, or the like. 

[00289] In a possible product form, the first device and the second device in embodiments of 

this application may be implemented by a general purpose processor. 

[00290] The general purpose processor implementing the first device includes a processing 20 

circuit and an input/output interface that is internally connected to and communicates with the 

processing circuit. 

[00291] In a design, the general purpose processor may be configured to execute a function of 

a first device in Embodiment 1. Specifically, the processing circuit may be configured to generate 

a first request frame sent in step S101 in FIG. 4, and/or be configured to execute another process 25 

of the technology described in this specification. The input/output interface may be configured to 

perform step S101 and step S104 in FIG. 4, and/or be configured to execute another process of the 

technology described in this specification. 

[00292] In a design, the general purpose processor may be configured to execute a function of 

a first device in Embodiment 2. Specifically, the processing circuit may be configured to generate 30 

an MPDU sent in step S201 in FIG. 11, and/or be configured to execute another process of a 

technology described in this specification. The input/output interface may be configured to 

perform step 201 and step S204 in FIG. 11, and/or be configured to execute another process of the 

technology described in this specification. 

[00293] In a design, the general purpose processor may be configured to execute a function of 35 
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a first device in Embodiment 3. Specifically, the processing circuit may be configured to perform 

step S304 in FIG. 13, and/or be configured to execute another process of the technology described 

in this specification. The input/output interface may be configured to perform step S303 in FIG. 

13, and/or be configured to execute another process of the technology described in this 

specification. 5 

[00294] The general purpose processor implementing the second device includes a processing 

circuit and an input/output interface that is internally connected to and communicates with the 

processing circuit. 

[00295] In a design, the general purpose processor may be configured to execute a function of 

a second device in Embodiment 1. Specifically, the processing circuit may be configured to 10 

generate a first response frame sent in step S103 in FIG. 4, and/or be configured to execute another 

process of a technology described in this specification. The input/output interface may be 

configured to perform step S102 and step S103 in FIG. 4, and/or be configured to execute another 

process of the technology described in this specification. 

[00296] In a design, the general purpose processor may be configured to execute a function of 15 

a second device in Embodiment 2. Specifically, the processing circuit may be configured to 

generate an acknowledgment frame sent in step S203 in FIG. 11, and/or be configured to execute 

another process of a technology described in this specification. The input/output interface may be 

configured to perform step S202 and step S203 in FIG. 11, and/or be configured to execute another 

process of the technology described in this specification. 20 

[00297] In a design, the general purpose processor may be configured to execute a function of 

a second device in Embodiment 3. Specifically, the processing circuit may be configured to 

perform step S301 in FIG. 13, and/or be configured to execute another process of the technology 

described in this specification. The input/output interface may be configured to perform step S302 

in FIG. 13, and/or be configured to execute another process of the technology described in this 25 

specification. 

[00298] It should be understood that the communication apparatuses in the foregoing various 

product forms have any function of the first device or the second device in any one of the foregoing 

embodiments. Details are not described herein again. 

[00299] An embodiment of this application further provides a computer-readable storage 30 

medium. The computer-readable storage medium stores computer program code. When a 

processor executes the computer program code, an electronic device performs the method in any 

one of the foregoing embodiments. 

[00300] An embodiment of this application further provides a computer program product. When 

the computer program product is run on a computer, the computer is enabled to perform the method 35 
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in any one of the foregoing embodiments. 

[00301] An embodiment of this application further provides a communication apparatus. The 

apparatus may exist in a product form of a chip. A structure of the apparatus includes a processor 

and an interface circuit. The processor is configured to communicate with another apparatus 

through the receive circuit, so that the apparatus performs the method in any one of the foregoing 5 

embodiments. 

[00302] An embodiment of this application further provides a wireless communication system, 

including a first device and a second device. The first device and the second device may perform 

the method in any one of the foregoing embodiments. 

[00303] Method or algorithm steps described in combination with the content disclosed in this 10 

application may be implemented by hardware, or may be implemented by a processor by executing 

software instructions. The software instructions may include a corresponding software module. 

The software module may be stored in a random access memory (Random Access Memory, RAM), 

a flash memory, an erasable programmable read-only memory (Erasable Programmable ROM, 

EPROM), an electrically erasable programmable read-only memory (Electrically EPROM, 15 

EEPROM), a register, a hard disk, a removable hard disk, a compact disc read-only memory (CD-

ROM), or any other form of storage medium well-known in the art. For example, a storage medium 

is coupled to a processor, so that the processor can read information from the storage medium and 

write the information into the storage medium. Certainly, the storage medium may be a component 

of the processor. The processor and the storage medium may be disposed in an ASIC. In addition, 20 

the ASIC may be located in a core network interface device. Certainly, the processor and the 

storage medium may also exist in the core network device as discrete components. 

[00304] A person of skill in the art should be aware that in one or more of the foregoing 

examples, the functions described in this application may be implemented by using hardware, 

software, firmware, or any combination thereof. When the functions are implemented by software, 25 

the foregoing functions may be stored in a computer-readable medium or transmitted as one or 

more instructions or code in a computer-readable medium. The computer-readable medium 

includes a computer-readable storage medium and a communication medium, where the 

communication medium includes any medium that enables a computer program to be transmitted 

from one place to another. The storage medium may be any available medium accessible to a 30 

common or a dedicated computer. 

[00305] In the foregoing specific implementations, the objectives, technical solutions, and 

beneficial effects of this application are further described in detail. It should be understood that the 

foregoing descriptions are merely specific implementations of this application, but are not intended 

to limit the protection scope of this application. Any modification, equivalent replacement, 35 
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improvement, or the like made based on the technical solutions of this application shall fall within 

the protection scope of this application. 
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CLAIMS 

What is claimed is: 

1. A channel indication method, comprising: 

sending, by a first device, a first request frame, wherein the first request frame comprises first 

indication information, the first indication information indicates a subchannel on which the first 5 

device is allowed to perform transmission and/or a subchannel on which the first device is 

forbidden to perform transmission in a first bandwidth, the first bandwidth is a maximum channel 

bandwidth supported by the first device or a preset bandwidth, and the preset bandwidth is one of 

320 MHz, 160 MHz, 80 MHz, 40 MHz, and 20 MHz; and

receiving, by the first device, a first response frame, wherein the first device is a station. 10 

2. The method according to claim 1, wherein the first request frame is a probe request frame, 

and the first response frame is a probe response frame; and

after the receiving, by the first device, a first response frame, the method further comprises: 

sending, by the first device, an association request frame; and

receiving, by the first device, an association response frame. 15 

3. The method according to claim 1, wherein the first request frame is an association request 

frame, and the first response frame is an association response frame; and

before the sending, by a first device, a first request frame, the method further comprises: 

receiving, by the first device, a beacon frame, wherein the beacon frame comprises an 

extremely high throughput EHT operation element, the EHT operation element comprises a 20 

disabled subchannel bitmap, the disabled subchannel bitmap indicates a subchannel on which 

transmission is allowed and a subchannel on which transmission is forbidden in a basic service set 

BSS bandwidth of a second device, and the second device is an access point. 

4. The method according to claim 1, wherein the first request frame is a pairing request frame, 

and the first response frame is a pairing response frame. 25 

5. A channel indication method, comprising: 

receiving, by a second device, a first request frame, wherein the first request frame comprises 

first indication information, the first indication information indicates a subchannel on which a first 

device is allowed to perform transmission and/or a subchannel on which the first device is 

forbidden to perform transmission in a first bandwidth, the first bandwidth is a maximum channel 30 

bandwidth supported by the first device or a preset bandwidth, the preset bandwidth is one of 320 

MHz, 160 MHz, 80 MHz, 40 MHz, and 20 MHz, and the first device is a station; and

sending, by the second device, a first response frame, wherein the second device is an access 

point or a station other than the first device. 



70 

6. The method according to claim 5, wherein the first request frame is a probe request frame, 

the first response frame is a probe response frame, and the second device is an access point; and

after the sending, by the second device, a first response frame, the method further comprises: 

receiving, by the second device, an association request frame; and

sending, by the second device, an association response frame. 5 

7. The method according to claim 5, wherein the first request frame is an association request 

frame, the first response frame is an association response frame, and the second device is an access 

point; and

before the receiving, by a second device, a first request frame, the method further comprises: 

sending, by the second device, a beacon frame, wherein the beacon frame comprises an EHT 10 

operation element, the EHT operation element comprises a disabled subchannel bitmap, and the 

disabled subchannel bitmap indicates a subchannel on which transmission is allowed and a 

subchannel on which transmission is forbidden in a BSS bandwidth of the second device. 

8. The method according to claim 5, wherein the first request frame is a pairing request frame, 

the first response frame is a pairing response frame, and the second device is a station other than 15 

the first device. 

9. The method according to any one of claims 1 to 8, wherein the first indication information 

is a bitmap, and a bit in the first indication information indicates whether the first device is allowed 

to perform transmission on a subchannel corresponding to the bit. 

10. The method according to any one of claims 1 to 9, wherein the first request frame further 20 

comprises one or more of the following information: a presence indication of the first indication 

information, first station type indication information, first sector indication information, and first 

sector presence indication;

the presence indication of the first indication information is set to a first value, to indicate that 

the first indication information is present in the first request frame;25 

the first station type indication information indicates a type of the first device, and the type 

of the first device is a type of a station connected to an automated frequency coordination AFC 

system;

the first sector indication information indicates a sector direction in which the first device is 

allowed to perform transmission and/or a sector direction in which the first device is forbidden to 30 

perform transmission in the first bandwidth; and

the first sector presence indication indicates whether the first sector indication information is 

present in the first request frame. 

11. The method according to claim 10, wherein the first sector indication information is a 

bitmap, and a bit in the first sector indication information indicates whether the first device is 35 
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allowed to perform transmission in a sector direction corresponding to the bit; or

the first sector indication information comprises one or more sector identifiers, and the first 

device is allowed or forbidden to perform transmission in sector directions respectively identified 

by the one or more sector identifiers. 

12. The method according to any one of claims 1 to 11, wherein the first response frame 5 

comprises one or more of the following information: second indication information, a presence 

indication of the second indication information, second station type indication information, second 

sector indication information, and a second sector presence indication;

the second indication information indicates a subchannel on which transmission is allowed 

and/or a subchannel on which transmission is forbidden in the BSS bandwidth of the second device, 10 

or the second indication information indicates a subchannel on which transmission is allowed 

and/or a subchannel on which transmission is forbidden in a second bandwidth, and the second 

bandwidth is a maximum channel bandwidth supported by the second device or the preset 

bandwidth;

the presence indication of the second indication information indicates whether the second 15 

indication information is present in the first response frame;

the second station type indication information indicates a type of the second device, and the 

type of the second device is one of a standard-power access point type, a type of a station connected 

to the standard-power access point, the type of the station connected to the AFC system, and a type 

of a station connected to a low-power access point;20 

the second sector indication information indicates a sector direction in which transmission is 

allowed and/or a sector direction in which transmission is forbidden in the BSS bandwidth of the 

second device, or the second sector indication information indicates a sector direction in which 

transmission is allowed and/or a sector direction in which transmission is forbidden in the second 

bandwidth; and25 

the second sector presence indication indicates whether the second sector indication 

information is present in the first response frame. 

13. The method according to claim 12, wherein the second sector indication information is a 

bitmap, and a bit in the second sector indication information indicates whether the second device 

is allowed to perform transmission in a sector direction corresponding to the bit; or30 

the second sector indication information comprises one or more sector identifiers, and the 

second device is allowed or forbidden to perform transmission in sector directions respectively 

identified by the one or more sector identifiers. 

14. The method according to claim 2 or 6, wherein the association request frame comprises 

one or more of the following information: the first indication information, a presence indication of 35 
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the first indication information, first station type indication information, first sector indication 

information, and a first sector presence indication;

the presence indication of the first indication information is set to a first value, to indicate that 

the first indication information is present in the association request frame;

the first station type indication information indicates a type of the first device, and the type 5 

of the first device is a type of a station connected to an AFC system;

the first sector indication information indicates a sector direction in which the first device is 

allowed to perform transmission and/or a sector direction in which the first device is forbidden to 

perform transmission in the first bandwidth; and

the first sector presence indication indicates whether the first sector indication information is 10 

present in the association request frame. 

15. The method according to claim 2 or 6, wherein the association response frame comprises 

one or more of the following information: second indication information, a presence indication of 

the second indication information, second station type indication information, second sector 

indication information, and a second sector presence indication;15 

the second indication information indicates a subchannel on which transmission is allowed 

and/or a subchannel on which transmission is forbidden in a BSS bandwidth of the second device;

the presence indication of the second indication information indicates whether the second 

indication information is present in the association response frame;

the second station type indication information indicates a type of the second device, and the 20 

type of the second device is a standard-power access point type;

the second sector indication information indicates a sector direction in which transmission is 

allowed and/or a sector direction in which transmission is forbidden in the BSS bandwidth of the 

second device; and

the second sector presence indication indicates whether the second sector indication 25 

information is present in the association response frame. 

16. The method according to claim 3 or 7, wherein the beacon frame further comprises one 

or more of the following information: second sector indication information and a second sector 

presence indication;

the second sector indication information indicates a sector direction in which transmission is 30 

allowed and/or a sector direction in which transmission is forbidden in the BSS bandwidth of the 

second device; and

the second sector presence indication indicates whether the second sector indication 

information is present in the beacon frame. 

17. A communication apparatus, applied to a first device, comprising: 35 
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a transceiver unit, configured to send a first request frame, wherein the first request frame 

comprises first indication information, the first indication information indicates a subchannel on 

which the first device is allowed to perform transmission and/or a subchannel on which the first 

device is forbidden to perform transmission in a first bandwidth, the first bandwidth is a maximum 

channel bandwidth supported by the first device or a preset bandwidth, and the preset bandwidth 5 

is one of 320 MHz, 160 MHz, 80 MHz, 40 MHz, and 20 MHz, wherein 

the transceiver unit is configured to receive a first response frame, wherein the first device is 

a station. 

18. The communication apparatus according to claim 17, wherein the first request frame is a 

probe request frame, and the first response frame is a probe response frame; and10 

after the receiving, by the first device, a first response frame, the method further comprises: 

sending, by the first device, an association request frame; and

receiving, by the first device, an association response frame. 

19. The communication apparatus according to claim 17, wherein the first request frame is 

an association request frame, and the first response frame is an association response frame; and15 

before the sending, by a first device, a first request frame, the method further comprises: 

receiving, by the first device, a beacon frame, wherein the beacon frame comprises an 

extremely high throughput EHT operation element, the EHT operation element comprises a 

disabled subchannel bitmap, the disabled subchannel bitmap indicates a subchannel on which 

transmission is allowed and a subchannel on which transmission is forbidden in a basic service set 20 

BSS bandwidth of a second device, and the second device is an access point. 

20. The communication apparatus according to claim 17, wherein the first request frame is a 

pairing request frame, and the first response frame is a pairing response frame. 

21. A communication apparatus, applied to a second device, comprising: 

a transceiver unit, configured to receive a first request frame, wherein the first request frame 25 

comprises first indication information, the first indication information indicates a subchannel on 

which a first device is allowed to perform transmission and/or a subchannel on which the first 

device is forbidden to perform transmission in a first bandwidth, the first bandwidth is a maximum 

channel bandwidth supported by the first device or a preset bandwidth, the preset bandwidth is one 

of 320 MHz, 160 MHz, 80 MHz, 40 MHz, and 20 MHz, and the first device is a station, wherein 30 

the transceiver unit is configured to send a first response frame, wherein the second device is 

an access point or a station other than the first device. 

22. The communication apparatus according to claim 21, wherein the first request frame is a 

probe request frame, the first response frame is a probe response frame, and the second device is 

an access point; and35 
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after the sending, by the second device, a first response frame, the method further comprises: 

receiving, by the second device, an association request frame; and

sending, by the second device, an association response frame. 

23. The communication apparatus according to claim 21, wherein the first request frame is 

an association request frame, the first response frame is an association response frame, and the 5 

second device is an access point; and

before the receiving, by a second device, a first request frame, the method further comprises: 

sending, by the second device, a beacon frame, wherein the beacon frame comprises an EHT 

operation element, the EHT operation element comprises a disabled subchannel bitmap, and the 

disabled subchannel bitmap indicates a subchannel on which transmission is allowed and a 10 

subchannel on which transmission is forbidden in a BSS bandwidth of the second device. 

24. The communication apparatus according to claim 21, wherein the first request frame is a 

pairing request frame, the first response frame is a pairing response frame, and the second device 

is a station other than the first device. 

25. The communication apparatus according to any one of claims 17 to 24, wherein the first 15 

indication information is a bitmap, and a bit in the first indication information indicates whether 

the first device is allowed to perform transmission on a subchannel corresponding to the bit. 

26. The communication apparatus according to any one of claims 17 to 25, wherein the first 

request frame further comprises one or more of the following information: a presence indication 

of the first indication information, first station type indication information, first sector indication 20 

information, and first sector presence indication;

the presence indication of the first indication information is set to a first value, to indicate that 

the first indication information is present in the first request frame;

the first station type indication information indicates a type of the first device, and the type 

of the first device is a type of a station connected to an automated frequency coordination AFC 25 

system;

the first sector indication information indicates a sector direction in which the first device is 

allowed to perform transmission and/or a sector direction in which the first device is forbidden to 

perform transmission in the first bandwidth; and

the first sector presence indication indicates whether the first sector indication information is 30 

present in the first request frame. 

27. The communication apparatus according to claim 26, wherein the first sector indication 

information is a bitmap, and a bit in the first sector indication information indicates whether the 

first device is allowed to perform transmission in a sector direction corresponding to the bit; or

the first sector indication information comprises one or more sector identifiers, and the first 35 
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device is allowed or forbidden to perform transmission in sector directions respectively identified 

by the one or more sector identifiers. 

28. The communication apparatus according to any one of claims 17 to 27, wherein the first 

response frame comprises one or more of the following information: second indication information, 

a presence indication of the second indication information, second station type indication 5 

information, second sector indication information, and a second sector presence indication;

the second indication information indicates a subchannel on which transmission is allowed 

and/or a subchannel on which transmission is forbidden in the BSS bandwidth of the second device, 

or the second indication information indicates a subchannel on which transmission is allowed 

and/or a subchannel on which transmission is forbidden in a second bandwidth, and the second 10 

bandwidth is a maximum channel bandwidth supported by the second device or the preset 

bandwidth;

the presence indication of the second indication information indicates whether the second 

indication information is present in the first response frame;

the second station type indication information indicates a type of the second device, and the 15 

type of the second device is one of a standard-power access point type, a type of a station connected 

to the standard-power access point, the type of the station connected to the AFC system, and a type 

of a station connected to a low-power access point;

the second sector indication information indicates a sector direction in which transmission is 

allowed and/or a sector direction in which transmission is forbidden in the BSS bandwidth of the 20 

second device, or the second sector indication information indicates a sector direction in which 

transmission is allowed and/or a sector direction in which transmission is forbidden in the second 

bandwidth; and

the second sector presence indication indicates whether the second sector indication 

information is present in the first response frame. 25 

29. The communication apparatus according to claim 28, wherein the second sector indication 

information is a bitmap, and a bit in the second sector indication information indicates whether the 

second device is allowed to perform transmission in a sector direction corresponding to the bit; or

the second sector indication information comprises one or more sector identifiers, and the 

second device is allowed or forbidden to perform transmission in sector directions respectively 30 

identified by the one or more sector identifiers. 

30. The communication apparatus according to claim 18 or 22, wherein the association 

request frame comprises one or more of the following information: the first indication information, 

a presence indication of the first indication information, first station type indication information, 

first sector indication information, and a first sector presence indication;35 
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the presence indication of the first indication information is set to a first value, to indicate that 

the first indication information is present in the association request frame;

the first station type indication information indicates a type of the first device, and the type 

of the first device is a type of a station connected to an AFC system;

the first sector indication information indicates a sector direction in which the first device is 5 

allowed to perform transmission and/or a sector direction in which the first device is forbidden to 

perform transmission in the first bandwidth; and

the first sector presence indication indicates whether the first sector indication information is 

present in the association request frame. 

31. The communication apparatus according to claim 18 or 22, wherein the association 10 

response frame comprises one or more of the following information: second indication information, 

a presence indication of the second indication information, second station type indication 

information, second sector indication information, and a second sector presence indication;

the second indication information indicates a subchannel on which transmission is allowed 

and/or a subchannel on which transmission is forbidden in a BSS bandwidth of the second device;15 

the presence indication of the second indication information indicates whether the second 

indication information is present in the association response frame;

the second station type indication information indicates a type of the second device, and the 

type of the second device is a standard-power access point type;

the second sector indication information indicates a sector direction in which transmission is 20 

allowed and/or a sector direction in which transmission is forbidden in the BSS bandwidth of the 

second device; and

the second sector presence indication indicates whether the second sector indication 

information is present in the association response frame. 

32. The communication apparatus according to claim 19 or 23, wherein the beacon frame 25 

further comprises one or more of the following information: second sector indication information 

and a second sector presence indication;

the second sector indication information indicates a sector direction in which transmission is 

allowed and/or a sector direction in which transmission is forbidden in the BSS bandwidth of the 

second device; and30 

the second sector presence indication indicates whether the second sector indication 

information is present in the beacon frame. 

33. A communication apparatus, comprising a processor and a transceiver, wherein the 

transceiver is configured to receive and send a frame, and when the processor runs program 

instructions, the communication apparatus is enabled to perform the method according to any one 35 
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of claims 1 to 16. 

34. A computer-readable storage medium, wherein the computer-readable storage medium 

stores program instructions, and when the program instructions are run on a computer, the 

computer is enabled to perform the method according to any one of claims 1 to 16. 

35. A computer program product comprising program instructions, wherein when the program 5 

instructions are run on a computer, the computer is enabled to perform the method according to 

any one of claims 1 to 16. 

36. A chip, comprising an input/output interface and a processing circuit, wherein when the 

processing circuit runs program instructions, the chip is enabled to perform the method according 

to any one of claims 1 to 16. 10 


