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802.11ax: High Efficiency WLAN
Nadeem Akhtar

WiFi Consulting Services Team



Confidential. Copyright © Arista 2018. All rights reserved.

802.11ax Requirements

Source: Qualcomm
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802.11ax Enhancements

Spectral 
Efficiency

• 1024-QAM

• 8x8 MIMO

• Longer OFDM 
Symbol

High Density

• OFDMA

• Spatial Reuse

Long Range

• Longer Cyclic 
Prefix

Power Save

• Scheduled 
sleep and 
wake times
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Symbol Duration
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Sub-carrier Spacing
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OFDMA

Frame 

Aggregation 

(Time domain)

OFDMA 

(Frequency 

domain)
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• Fixed overhead independent 

of payload size 

• Uses full channel bandwidth 

per user

• Overhead amortized among 

users

• Efficient use of resources

• Scales resources for different 

types of traffic (e.g. IM vs 

large download)

• Increases overall efficiency
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OFDMA

• AP groups users to maximize downlink transmission 
efficiency

Downlink OFDMA

• Users are grouped together and transmit in sync to 
AP to maximize uplink transmission efficiency

Uplink OFDMA
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Resource Units

26 26 26 26 26 26 26 2613 13

Smallest resource unit 

(RU) for allocation: 26 

sub-carriers (~ 2 MHz)
Null sub-carriers

DC sub-

carriers

7

20 MHz (256 sub-carriers)

56

Guard 

band
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Source: Agilent
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26 26 26 26 26 26 26 2613 137

52 52 52 5213 137

102 + 4 Pilots 102 + 4 pilots13 137

242 + 3 DC

Minimum 

RU size 

for MU-

MIMO
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Source: NI


