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CLAIMS 

1. A method of wireless communication, comprising: determining, by a first wireless 

communication device, a first backoff counter for contending for a transmission opportunity 

(TXOP) in a communication medium over a first spatial subspace, wherein the determining the 

first backoff counter is based on a first contention window; detecting, by the first wireless 

communication device, a transmission in the TXOP within the first spatial subspace; and 

determining, by the first wireless communication device, a second backoff counter for 

contending for the TXOP over a second spatial subspace that is different from the first spatial 

subspace based on the detecting, wherein the determining the second backoff counter is based on 

a second contention window.  

2. The method of claim 1, wherein the second spatial subspace is part of the first spatial 

subspace, and wherein the detected transmission is in a different spatial subspace than the second 

spatial subspace.  

3. The method of claim 1, further comprising: transmitting, by the first wireless communication 

device to a second wireless communication device, a communication signal within the second 

spatial subspace when the second backoff counter has counted to completion within the TXOP; 

and determining, by the first wireless communication device, a third backoff counter for 

contending for a subsequent TXOP in the communication medium over the first spatial subspace 

based on a contention window.  

4. The method of claim 1, wherein the determining the second backoff counter includes 

assigning, to the second backoff counter, a value of the first backoff counter when the 

transmission is detected.  

5. The method of claim 1, wherein the second backoff counter has not counted to completion at 

an end of the TXOP, and wherein the method further comprises assigning, by the first wireless 

communication device, a value of the second backoff counter to a third backoff counter for 

contending for a subsequent TXOP in the communication medium over the first spatial subspace.  

6. The method of claim 1, further comprising: updating, by the first wireless communication 

device, the first contention window based on at least one of a transmission error rate in the first 

spatial subspace or a transmission error rate in the second spatial subspace.  

7. The method of claim 1, wherein the first contention window and the second contention 

window are different.  

8. The method of claim 1, further comprising: updating, by the first wireless communication 
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device, the first contention window based on a transmission error rate in the first spatial 

subspace; and updating, by the first wireless communication device, the second contention 

window based on a transmission error rate in the second spatial subspace.  

9. The method of claim 1, further comprising: assigning, by the first wireless communication 

device, a value of the first backoff counter when the transmission is detected to a third backoff 

counter for contending for a subsequent TXOP in the communication medium over the first 

spatial subspace.  

10. An apparatus comprising: a processor configured to: determine a first backoff counter for 

contending for a transmission opportunity (TXOP) in a communication medium over a first 

spatial subspace based on a first contention window; detect a transmission in the TXOP within 

the first spatial subspace; and determine a second backoff counter for contending for the TXOP 

over a second spatial subspace that is different from the first spatial subspace based on the 

detection and a second contention window.  

11. The apparatus of claim 10, wherein the second spatial subspace is part of the first spatial 

subspace, and wherein the detected transmission is in a different spatial subspace than the second 

spatial subspace.  

12. The apparatus of claim 10, further comprising a transceiver configured to transmit, to a 

second wireless communication device, a communication signal within the second spatial 

subspace when the second backoff counter has counted to completion within the TXOP, and 

wherein the processor is further configured to determine a third backoff counter for contending 

for a subsequent TXOP in the communication medium over the first spatial subspace based on a 

contention window.  

13. The apparatus of claim 10, wherein the processor is further configured to determine the 

second backoff counter by assigning, to the second backoff counter, a value of the first backoff 

counter when the transmission is detected.  

14. The apparatus of claim 10, wherein the second backoff counter has not counted to 

completion at an end of the TXOP, and wherein the processor is further configured to assign a 

value of the second backoff counter to a third backoff counter for contending for a subsequent 

TXOP in the communication medium over the first spatial subspace.  

15. The apparatus of claim 10, wherein the processor is further configured to update the first 

contention window based on at least one of a transmission error rate in the first spatial subspace 

or a transmission error rate in the second spatial subspace.  
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16. The apparatus of claim 10, wherein the first contention window and the second contention 

window are different.  

17. The apparatus of claim 10, wherein the processor is further configured to: update the first 

contention window based on a transmission error rate in the first spatial subspace; and update the 

second contention window based on a transmission error rate in the second spatial subspace.  

18. The apparatus of claim 10, wherein the processor is further configured to assign a value of 

the first backoff counter when the transmission is detected to a third backoff counter for 

contending for a subsequent TXOP in the communication medium over the first spatial subspace.  

19. A non-transitory computer-readable medium having program code recorded thereon, the 

program code comprising: code for causing a first wireless communication device to determine a 

first backoff counter for contending for a transmission opportunity (TXOP) in a communication 

medium over a first spatial subspace based on a first contention window; code for causing the 

first wireless communication device to detect a transmission in the TXOP within the first spatial 

subspace; and code for causing the first wireless communication device to determine a second 

backoff counter for contending for the TXOP over a second spatial subspace that is different 

from the first spatial subspace based on the detection and based on a second contention window.  

20. The non-transitory computer-readable medium of claim 19, wherein the second spatial 

subspace is part of the first spatial subspace, and wherein the detected transmission is in a 

different spatial subspace than the second spatial subspace.  

21. The non-transitory computer-readable medium of claim 19, further comprising: code for 

causing the first wireless communication device to transmit, to a second wireless communication 

device, a communication signal within the second spatial subspace when the second backoff 

counter has counted to completion within the TXOP; and code for causing the first wireless 

communication device to determine a third backoff counter for contending for a subsequent 

TXOP in the communication medium over the first spatial subspace based on a contention 

window.  

22. The non-transitory computer-readable medium of claim 19, wherein the code for causing the 

first wireless communication device to determine the second backoff counter is further 

configured to assign, to the second backoff counter, a value of the first backoff counter when the 

transmission is detected.  

23. The non-transitory computer-readable medium of claim 19, wherein the second backoff 

counter has not counted to completion at an end of the TXOP, and wherein the computer-

readable medium further comprises code for causing the first wireless communication device to 
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assign a value of the second backoff counter to a third backoff counter for contending for a 

subsequent TXOP in the communication medium over the first spatial subspace.  

24. The non-transitory computer-readable medium of claim 19, further comprising: code for 

causing the first wireless communication device to update the first contention window based on 

at least one of a transmission error rate in the first spatial subspace or a transmission error rate in 

the second spatial subspace.  

25. The non-transitory computer-readable medium of claim 19, wherein the first contention 

window and the second contention window are different.  

26. The non-transitory computer-readable medium of claim 19, further comprising: code for 

causing the first wireless communication device to update the first contention window based on a 

transmission error rate in the first spatial subspace; and code for causing the first wireless 

communication device to update the second contention window based on a transmission error 

rate in the second spatial subspace.  

27. The non-transitory computer-readable medium of claim 19, further comprising: code for 

causing the first wireless communication device to assign a value of the first backoff counter 

when the transmission is detected to a third backoff counter for contending for a subsequent 

TXOP in the communication medium over the first spatial subspace. 


