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CLAIMS 

1. A method of sounding a wireless network associated with multiple basic service sets (BSSs), 
the method performed by a first access point corresponding to a first BSS and comprising: 
receiving, from a first wireless device unassociated with the first access point, a first message 
including first beamforming information indicative of channel conditions between the first 
wireless device and the first access point and indicative of channel conditions between the first 
wireless device and a second access point corresponding to a second BSS; determining first 
sounding information for a first communication path between the first wireless device and the 
first access point based on the first beamforming information; determining second sounding 
information for a second communication path between the first wireless device and the second 
access point based on the first beamforming information; and transmitting a second message, 
based on the first beamforming information, to the first wireless device, wherein the second 

message includes one or both of the first sounding information and the second sounding 
information.  

2. The method of claim 1, further comprising: forming a cluster that includes the first access 
point and the second access point; and assigning a cluster identifier to the cluster.  

3. The method of claim 2, further comprising: communicating with a second wireless device 
associated with the second access point based in part on the cluster identifier; and transmitting, to 
at least the second wireless device, a sounding announce message that includes the cluster 
identifier.  

4. The method of claim 3, further comprising: transmitting, to at least the second wireless device, 
a sounding frame that includes at least one of the cluster identifier and a set of BSS identifiers for 
access points included in the cluster.  

5. The method of claim 4, wherein the method further comprises: transmitting, to a third wireless 
device, a third message that includes the set of BSS identifiers.  

6. The method of claim 4, wherein the sounding announce message includes the set of BSS 
identifiers.  

7. The method of claim 1, further comprising receiving a multi-user uplink transmission that 
includes the first beamforming information provided by the first wireless device and includes 
second beamforming information provided by a second wireless device outside the first BSS.  

8. The method of claim 1, further comprising: transmitting a sounding frame; and transmitting a 
trigger frame that includes a request for transmission of the first beamforming information from 
the first wireless device.  
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9. The method of claim 8, further comprising: forming a cluster that includes the first access 
point and the second access point; and assigning a cluster identifier to the cluster, wherein the 
trigger frame includes the cluster identifier.  

10. The method of claim 8, further comprising: communicating with the second access point to 
determine a BSS identifier of the second access point, wherein the trigger frame includes a set of 

BSS identifiers for the first access point and the second access point.  

11. The method of claim 1, further comprising decoding a user info field included in the first 
message to determine a media access control (MAC) address of the first wireless device.  

12. The method of claim 11, further comprising: decoding a second user info field included in 
the first message to determine a second MAC address of a second wireless device; generating a 
third message to include an identifier of the first access point; and communicating with the 
second wireless device based on the identifier.  

13. An apparatus for sounding a wireless network associated with multiple basic service sets 
(BSSs), the apparatus corresponding to a first BSS and comprising: one or more processors; a 
memory storing instructions that, when executed by the one or more processors, cause the 
apparatus to: receive, from a first wireless device unassociated with the apparatus, a first 
message including first beamforming information indicative of channel conditions between the 
first wireless device and the apparatus and indicative of channel conditions between the first 
wireless device and a second access point corresponding to a second BSS; determine first 
sounding information for a first communication path between the first wireless device and the 
apparatus based on the first beamforming information; determine second sounding information 
for a second communication path between the first wireless device and the second access point 
based on the first beamforming information; and transmit a second message, based on the first 
beamforming information, to the first wireless device, wherein the second message includes one 
or both of the first sounding information and the second sounding information.  

14. The apparatus of claim 13, wherein execution of the instructions further causes the apparatus 
to: form a cluster that includes the apparatus and the second access point; and assign a cluster 
identifier to the cluster.  

15. A method of sounding a wireless network by a first wireless device, comprising: receiving a 
first sounding message from a first access point; determining first beamforming information 
indicative of channel conditions between the first wireless device and the first access point based 

on the first sounding message; transmitting, to the first access point, a first message including the 
first beamforming information; receiving a trigger frame from a second access point; 
determining that the trigger frame includes an indication of the second access point and also 
includes an identifier of the first wireless device; and transmitting the first beamforming 
information to the second access point based on the indication and the identifier.  
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16. The method of claim 15, further comprising: decoding, from the first sounding message, one 
or more parameters including a cluster identifier, a list of basic service set (BSS) identifiers, and 
a transmitter address; and determining whether to generate the first message based on comparing 
the one or more parameters to information received during communication with the second 
access point.  

17. The method of claim 15, further comprising: receiving, from the first access point, a 
sounding announce message including an indication for the first wireless device to listen for the 
first sounding message.  

18. The method of claim 15, further comprising: receiving a second sounding message from a 
third access point unassociated with the first wireless device; and generating the first message 
further based on the second sounding message.  

19. The method of claim 18, wherein the first wireless device receives the first and second 
sounding messages via: a distributed multiple-input and multiple-output (MIMO) 

communication from the first access point and the third access point, and a set of interleaved 
tones or a Q-matrix encoding.  

20. The method of claim 18, wherein the first wireless device receives the first sounding message 
a short inter-frame space (SIFS) time after receiving the second sounding message.  

21. The method of claim 15, further comprising: receiving, from the first access point, a trigger 
frame soliciting the first beamforming information; determining that the trigger frame includes 
an indication of the first access point; and transmitting the first message to the first access point 
based on the indication included in the trigger frame.  

22. The method of claim 15, wherein the identifier comprises one or more of a cluster identifier, 
a media access control (MAC) address, and a list of basic service set identifiers from the trigger 
frame.  

23. The method of claim 15, further comprising transmitting the first message as part of a joint 
uplink multi-user communication.  

24. An apparatus for sounding a wireless network, comprising: one or more processors; a 
memory storing instructions that, when executed by the one or more processors, cause the 
apparatus to: receive a first sounding message from a first access point; determine first 

beamforming information indicative of channel conditions between the apparatus and the first 
access point based on the first sounding message; transmit, to the first access point, a first 
message including the first beamforming information; receive a trigger frame from a second 
access point; determine that the trigger frame includes an indication of the second access point 
and also includes an identifier of the apparatus; and transmit the first beamforming information 
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to the second access point based on the indication and the identifier.  

25. The apparatus of claim 24, wherein execution of the instructions further causes the apparatus 
to: decode, from the first sounding message, one or more parameters including a cluster 
identifier, a list of basic service set identifiers, and a transmitter address; and determine whether 
to generate the first message based on comparing the one or more parameters to information 
received during communication with a second access point.  

26. The apparatus of claim 24, wherein execution of the instructions further causes the apparatus 

to: receive, from the first access point, a sounding announce message including an indication for 
the apparatus to listen for the first sounding message.  

27. The apparatus of claim 24, wherein execution of the instructions further causes the apparatus 
to: receive a second sounding message from a third access point unassociated with the apparatus; 
and generate the first message further based on the second sounding message.  

28. The apparatus of claim 27, wherein execution of the instructions causes the apparatus to 
receive the first and second sounding messages via: a distributed multiple-input and multiple-
output (MIMO) communication from the first access point and the third access point, and a set of 
interleaved tones or a Q-matrix encoding. 


