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Training Agenda 

• 802.11ac vs 802.11ax

• What is an 802.11ax PPDU ?

• What is OFDMA ? And how it differs from OFDM ?
• OFDM/CSMA vs OFDM/OFDMA

• Uplink-OFDMA and Downlink OFDMA
• SU-MIMO vs MU-MIMO

• 802.11ac Downlink MU-MIMO vs 802.11ax Downlink MU-MIMO

• BSS Coloring and Spatial Reuse.
• Target Wait Time (TWT)

• What is an AP Scheduler ? And why is it important ?



802.11ac vs 802.11ax
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PPDU Format

• HE-STF and HE-LTF fields are used for channel estimation to facilitate MIMO transmission 
• For UL and DL SU and UL MU transmission, all the necessary information is found in the HE-SIG-A field.
• The SIG-B field contains all the necessary information for MU transmission, DL MU-MIMO, DL OFDMA, 

and DL OFDMA in MU-MIMO
• PE (Packet Extension) is padding added to give receiver with low processing power more time to reply with 

ACK with in a SIFS time. 



OFDM/CSMA vs OFDM/OFDMA





OFDMA RU Mapping 



OFDMA in Action 

UL OFDMA DL OFDMA

• In DL OFDMA, not all STAs may have the same data load to keep all symbols the same 
length, padding is added. Even though this reduces efficiency, it helps with backward 
compatibility with legacy clients’ carrier sensing 



UL-OFDMA : Packet Capture

Multi-STA BlockAck Response

Trigger Frame: Basic Trigger Trigger Frame: Basic Trigger

Multi-STA BlockAck Response



SU-MIMO vs MU-MIMO

The main key to MU-MIMO is Beamforming . Beamforming is used to create nulls in the Antenna paMern to help separate the data streams in space.



802.11ac Beamforming / DL MU-MIMO
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VHT MU-MIMO : Packet Capture

VHT NDP Announcement Frame

Beamforming Report Poll STA2Action Frame : Beamforming Feedback STA1 
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802.11ax Beamforming / DL MU-MIMO



HE MU-MIMO : Packet Capture

HE NDP Announcement Frame Trigger : Beamforming Report Poll

Trigger : Beamforming Report PollTrigger : Beamforming Report Poll



BSS Coloring and SpaNal Reuse

SRP-Based SR is an opportunistic 
Spatial Reuse were an AP 
scheduling an UL OFDMA 
transmission can inform 
neighboring AP through the 
trigger frame that they are 
allowed to transmit on top of the 
UL OFDMA PPDU if they meet 
the TX power constraints in the 
trigger frame.

Power-based Spatial Reuse. Depending 
on the BSS color of the received PPDU. 
The AP can determine whether it is an 
intra or an inter transmission. An STA can 
choose to ignore an inter transmission 
and transmit on top by lowering its TX as 
showing in the OBSS_PD - TX_PWR curve.



TWT (Target Wait Time)

• TWT was adopt by the 802.11ax TaskGroup to help integrate IoT into the WiFi Ecosystem.
• TWT allows a requesting STA (IoT device) to negotiate with a responding STA (AP) a service period SP.
• During the service period a STA can wake, exchange data with the AP and then go back to sleep.
• Sleep and service periods are independent of the beacon interval unlike legacy DTIM. 
• This allows the clients theoretically to sleep for hours even days.



TWT Support in Beacon Element



AP Scheduler 

SNR

Packet Size

Number of Clients

Throughput Rates

Clients Capabilities

Buffer Status Report

Many other 
proprietary inputs
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SU-MIMO || OFDMA || 
MU -MIMO

The Scheduler

• Small Frame sizes (128-512): Higher possibility of OFDMA
• Large Frame sizes (1024-1500) :Higher possibility of  SU or MU MIMO
• High RSSI Values (-35 to -65): Higher possibility of DL MU-MIMO
• Low RSSI Values (-75 to -90): Higher possibility of OFDMA


