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802.11ax Requirements

Simultaneously serving
lots of devices per AP
Few vs. dozens of devices

Uplink resource scheduling
vs. contention
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Optimal performance in dense
environments with many APs
Multiple APs on shared channels

Efficiently serving multiple
traffic types

Low traffic IM. loT vs. 4k streaming/download

Source: Qualcomm
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802.11ax Enhancements

Spectral . .

* 1024-QAM « OFDMA * Longer Cyclic « Scheduled

* 8x8 MIMO » Spatial Reuse Prefix sleep and

« Longer OFDM wake times
Symbol
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Symbol Duration

802.11a/n/ac 802.11ax

Guard interval is
0.4 pys or 0.8 ps.

Guard interval is
0.8 ps, 1.6 ps, or 3.2 ps.
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One OFDM symbol One OFDM symbol
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Sub-carrier Spacing

802.11a/n/ac 802.11ax

Subcarrier distance: 312.5 kHz Subcarrier distance: 78.125 kHz

Frequency domain

freq.

One subcarrier ] One subcarrier
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OFDMA

Frame
Aggregation
(Time domain)
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OFDM vs OFDMA
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Time Time
 Fixed overhead independent
of payload size * Overhead amortized among
« Uses full channel bandwidth users

Efficient use of resources
Scales resources for different
types of traffic (e.g. IM vs
large download)

Increases overall efficiency

per user
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OFDMA

== DOownlink OFDMA

« AP groups users to maximize downlink transmission
efficiency

s Uplink OFDMA

e Users are grouped together and transmit in sync to
AP to maximize uplink transmission efficiency
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Resource Units

Smallest resource unit
(RU) for allocation: 26

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

/\ DC sub-
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RU per Bandwidth

RU type CBW20 CBW40 CBW80 CBW160 and
CBWB80+80

26-subcarner RU g 18 37 T4

H2-subcarrier RU 4 8 16 32

106-subcarrier RU 2 4 g 16

242-subcarner RU 15U/ 2 4 g8

MU-MIMO
484-subcarrier RU M/A 15U/ 2 4
MU-MIMO
996-subcarrier RU M/A N/A 15U/ 2
MU-MIMO

2%996 subcarrier RU N/A N/A MN/A 1-SU/

MU-MIMO

Source: Agilent
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Peak Rate Calculation

B 1SS Peak Rate (Mbps) B 4SS Peak Rate (Mbps) B 8SS Peak Rate (Mbps)
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1MAC
Max bits 4SS Peak|8SS Peak
per
Standard|BW (MHZz)| carriers | Symbol
1ac 80 234 8 5/6 6.67 36 433 1733 NA
11ax 80 980 10 5/6 8.333333 13.6 600 2402 4804
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Resource Allocation
7
7
Minimum
RU size
/forMU-
g |
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Spatial Reuse

~ 80211 AP/STA Possible 802_11ax AP/STA
Any Signal Any Signal
[— A Energy CCA-ED
Detection (-6Z2dBm) ;
received Adjustable
frame’s Any BSS OBSS | MYBSS threshold
RSS5/ (
T CCA-SD
CCA-Signal Detection
-82dBm)
Any BSS 0B85 | MYBSS
| RX Sensitivity RX Sensitivity

Unprotected

BSS: Basic Service Set
OBSS: Overlapping BSS

Source: NI
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