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• Not just OFDMA
• The old and the new, the full channel access 

protocol
• Update on what’s really happening in the 

air today, not all the methods 802.11 allows
• Understanding channel access is 

fundamental to making sound design 
decisions

The Complete Picture
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As well as…
• Carrier Sense within an 

OFDMA Resource Unit
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802.11ax HE SU Start to Finish
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• 80 MHz CCA rules
• EDCA or MU-EDCA
• SRO
• Dual NAV
• RTS/CTS
• Data Frame
• Block Ack
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Downlink OFDMA Start to Finish
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• 80 MHz CCA rules
• EDCA
• SRO
• Dual NAV
• RTS/CTS
• DL OFDMA
• Block Acks within UL 

OFDMA
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Uplink OFDMA Start to Finish
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• 80 MHz CCA rules
• EDCA/MU-EDCA
• SRO
• Dual NAV
• RTS/CTS
• Trigger frame
• UL OFDMA Carrier Sense
• AP Multi-STA Block Ack
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• BSS Coloring
• Spatial Reuse Operation
• Dual NAV
• MU-EDCA Parameters
• Preamble Puncturing (not implemented)
• OFDMA

– Carrier Sense within OFDMA
– UL OFDMA Random Access (UORA, not 

implemented)
• Wide channel access procedures

802.11ax New Channel Access Features

Available for free download via IEEE GET Program

https://ieeexplore.ieee.org/document/9442429


• Fuzzy term, but in 802.11 its just the BSS Color Fields
• Doesn’t do anything on its own
• Mandatory for all HE STA’s

BSS Coloring

This Photo by Unknown Author is licensed under 
CC BY-SA

https://librewiki.net/wiki/%EB%B0%A5_%EB%A1%9C%EC%8A%A4
https://creativecommons.org/licenses/by-sa/3.0/


Spatial Reuse Operation (SRO)
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Limitations
• Optional for all STA’s
• Limited AP support, no 

known client support
• OBSS Rx SNR penalty
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RTS

Dual NAV
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Protect your protection
• Prevents spurious NAV 

resets from OBSS RTS, 
common with wide 
channel usage 

• Required for clients, 
optional for AP’s

RTS

Client 1 Basic NAV 
is set to duration 
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Protect your protection
• Prevents spurious NAV 

resets from OBSS HE 
PPDU TXOP field in 
preamble
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HE PPDU

Dual NAV & Spatial Reuse Operation
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• NAV doesn’t get set by 
OBSS frames below SRO 
PD threshold
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CCA

80 MHz Channel Access Differences
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• Special CCA rules for 
secondary channels

• Primary channel must be 
IDLE

• Non-HT duplicate 
RTS/CTS (unnecessary in 
6 GHz)

• Non-HT duplicate Block 
Acks

AIFS

TXOP

CW Backoff

Static Bandwidth Operation or
Dynamic Bandwidth Operation 
determines what happens next
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MU-EDCA Parameters
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MU-EDCA parameters 
after a client was 
scheduled for UL OFDMA
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After a client was scheduled 
for UL OFMDA it uses MU 
EDCA parameters for channel 
access (per AC), not WMM IE 
parameters, until MU EDCA 
timer expires
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MU-EDCA Parameters

MUAC_BE 
parameters usually 
require longer AIFS 
and CW than WMM 
AC_BE

After a client was scheduled 
for UL OFMDA it uses MU 
EDCA parameters for channel 
access (per AC), not WMM IE 
parameters, until MU EDCA 
timer expires



MU-EDCA Parameters

6 GHz only has HE clients, 
so we can be more 
aggressive with MU EDCA 
parameters to increase 
channel access for AP 
scheduled TXOP’s

MU EDCA AIFSN = 0, no 
EDCA is allowed for that AC 
until timer expires (64 ms) 



• More time spent checking, more 
opportunity to be blocked

• More channels to check, more 
opportunity to be blocked

• OBSS band aids don’t change 
WLAN design fundamentals

• Good design is more 
important than ever to 
accommodate the increase in 
channel access complexity

Channel Access Complexity

This Photo by Unknown Author is licensed under CC BY-SA-NC

http://the-disoriented-ranger.blogspot.com/2017/
https://creativecommons.org/licenses/by-nc-sa/3.0/


Special thanks to Gjermund Raaen, Josh Schmelzle, and David Rice

Slides available on Twitter @7SIGNAL


