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W i-F i is  a  w a y  of L ife



4© 20 22 E X TR E M E  N E TW O R K S , IN C . ALL RIGHTS RESERVED.

802.11ax802.11ac802.11n

2009 2013 2019 2021

Wi-Fi 6E

25 Y e a r  A n n ive rs a ry  of W i-F i

Wi-Fi 7

2.4 and 5 GHz

6 GHz

2024
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W i-F i 7  B e lls  a n d  W h is t le s
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320  M H z C h a n n e ls  - E u rop e

UNII-5

20 MHz

40 MHz

80 MHz

160 MHz

320 MHz
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O B S S  in te rfe re n c e

160 MHz channel using PSC 
channel 37 as the primary channel

40 MHz channel using channel 45 
as the primary channel

Primary and Secondary channels stepping on each other 

40 MHz channel using channel 45 
as the primary channel

Primary and Secondary channels stepping on each other 

160 MHz channel using PSC 
channel 37 as the primary channel
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Blog #1:

O B S S  In te rfe re n c e  b log s

Blog #2:
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4 K  Q A M  – w ill it  w ork ?

256-QAM 4096-QAM1024-QAM

Wi-Fi 5 Wi-Fi 6/6E Wi-Fi 7
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4 K  Q A M

OnePlus 11
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5 GHz – 40 MHz 6 GHz – 80 MHz2.4 GHz – 20 MHz

M u lt i-L in k  O p e ra t ion  (M L O ) – m u lt ip le  b a n d s  a n d  m u lt ip le  c h a n n e ls
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M u lt i-L in k  O p e ra t ion  (M L O ) – D a ta  A g g re g a tion

5 GHz
5 GHz

6 GHz6 GHz Data #1

Data #2

Aggregate Data
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S TR  M L M R  c h a n n e l a c c e s s  – M L O  A g g re g a tion

5 GHz- Link 1 

6 GHz – Link 2

5 GHz- Link 1 

6 GHz – Link 2

2x2:2

PPDU

ACK

PPDU 

ACK

simultaneous TX/RX period

s im u lta n e ou s  tra n s m it  a n d  re c e ive  m u lt i-lin k  m u lt i-ra d io (S TR  M L M R )

simultaneous TX/RX period
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S TR  M L M R  c h a n n e l a c c e s s  – M L O  A g g re g a tion  - M e s h  

5 GHz- Link 1 

6 GHz – Link 2

5 GHz- Link 1 

6 GHz – Link 2

PPDU

ACK

PPDU 

ACK

simultaneous TX/RX period

s im u lta n e ou s  tra n s m it  a n d  re c e ive  m u lt i-lin k  m u lt i-ra d io (S TR  M L M R )

simultaneous TX/RX period
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M L O  A g g re g a te  M e s h  P e rform a n c e

MLO Mesh 4766 Mbps

5 GHz - 240 MHz channel

6 GHz - 320 MHz channel



16© 20 22 E X TR E M E  N E TW O R K S , IN C . ALL RIGHTS RESERVED.

W i-F i 7  – W e  F IN A L L Y  n e e d  M u lt iG ig

• Tri-band Wi-Fi 7 APs will make the need 
for MultiGig a requirement

• 2.5 or 5 MultiGig (802.3bz) Ethernet ports

MLO Mesh 4766 Mbps
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M u lt i-L in k  O p e ra t ion  (M L O ) – lin k  s te e rin g

5 GHz
5 GHz

6 GHz6 GHz Data

Data

Data

Lower latency
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E M L S R  c h a n n e l a c c e s s  – M L O  lin k  s te e rin g

5 GHz- Link 1 

6 GHz – Link 2

5 GHz- Link 1 

6 GHz – Link 2

2x2:2

PPDU – 1 SS 

ACK

PPDU –2 SS 

ACK

MU-RTS

CTS

Link switch delay

E n h a n c e d  m u lt i-lin k  s in g le  ra d io (E M L S R ) C h a n n e l A c c e s s
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E M L S R  (M L O )
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M u lt i-L in k  O p e ra t ion  (M L O ) - Tw o M A C  la y e rs

LLC

U-MAC

L-MAC L-MAC

PHY PHY 

Layer 2 - Datalink

40 MHz – 5 GHz channel 80 MHz – 6 GHz channel

link agnostic

link specific
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M L D  M A C  A d d re s s
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M u lt i-L in k  E le m e n t (M L E ) 

Multi-Link Element (MLE)
MLD Common information

AP radio 1 info (2.4 GHz) 

AP radio 1 info (5 GHz)

AP radio 1 info (6 GHz)

Beacons, Probe requests/responses

Multi-Link Element (MLE)
MLD Common information

client radio 1 info (2.4 GHz) 

client radio 1 info (5 GHz)

client radio 1 info (6 GHz)
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M u lt i-L in k  D is c ove ry  a n d  S e tu p   

Association response

Association request

client MLD MAC address

AP MLD MAC address

2.4 GHz 2.4 GHz

4-Way Handshake

5 GHz

6 GHz

5 GHz

6 GHz
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W ill W i-F i 7  d r ive  S ta n d a rd  P ow e r?
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6  G H z –  S ta n d a rd  p ow e r c la s s  d e vic e s  

Automated Frequency Coordination (AFC) required

• AFC required

• External antenna connectors allowed

• Weatherized enclosure allowed

UNII-5 UNII-7 UNII-8

UNII-5 UNII-7 NII-8

Standard-Power APs:  36 dBm 

SP Clients: 30 dBm UNII-6

UNII-6UNII-5 UNII-7

5925
MHz

6425
MHz

6525
MHz

6875
MHz

7125
MHz
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AFC Service provides maximum permissible transmission power levels that are available for use by 
standard power devices operating in the allowed 6 GHz sub-bands

AFC 
Calculation 

Engine Fixed Service DB

ULS

Reports

Management

AFC Service
Provider

HTTPS

AP Proxy

Standalone AP

6 GHz 
Devices

A F C  – F u n c tion a l O ve rvie w

Geolocation

Persistent Approval Inquiry (PIA) 
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D u a l C lie n t  – S ta n d a rd  P ow e r a n d  L P I

Google Pixel 8

• Already 1000+ clients have been certified to 
use both Standard Power or LPI (Dual-Client)

• There is no guarantee that all first-
generation LPI Wi-Fi 6E clients will be 
recertified as “Dual-Client”
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5.925 MHz 6.425 MHz

UNII-5

6  G H z – Th e  W i-F i s u p e rh ig h w a y  for  th e  n e x t  10  y e a rs  a n d  b e y on d

(24) 20 MHz channels
 (12) 40 MHz channels
 (6) 80 MHz channels
(3) 160 MHz channels

UNII-6

6.525 MHz

UNII-7 UNII-8

6.875 MHz 7.125 MHz

20 MHz

40 MHz

80 MHz

160 MHz
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W i-F i 7  a n d  6  G H z 
D e s ig n  C on s id e ra t ion s
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P oE  re m a in s  a n  im p orta n t  w ire d  c on ve rs a t ion  w ith  W i-F i 7

 The extra radio chains of tri-band 
radios require more power

802.3at PoE Plus power of 25 watts 
will be required in tri-band 2x2x2 
APs

802.3bt PoE power of 30+ watts will 
be required in tri-band 4x4x4 APs 
for all the radio chains
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W i-F i 6 E /7 - D iffe re n t  le ve ls  of S e c u rity  a n d  D iffe re n t  S S ID s

• SSID: eduroam
o WPA3-Enterprise (802.1X)
(with transition modes)

• SSID: BYOD
o WPA2-Personal (PSK)

• SSID: guest
o Open

6 GHz channel (37)

• SSID: eduroam
o WPA3-Enterprise (802.1X)

• SSID: BYOD-6
o WPA3-Personal (SAE)

5 GHz channel (100)

MLO SSIDs (all three bands)

• SSID: employee-MLO
o WPA3-Enterprise (802.1X)
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A lte rn a tive  D e s ig n  – 5 G H z for  roa m in g  a n d  6  G H z for  c a p a c ity

• SSID: employee
o WPA2-Enterprise (802.1X)

• SSID: Critical-APP
o WPA3-Enterprise (802.1X)
     (no transition modes)

5 GHz

• SSID: Critical-APP
o WPA3-Enterprise (802.1X)

6 GHz

Wi-Fi 6E client

6 GHz

5 GHz

6 GHz

6 GHz

6 GHz
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E u rop e  – 4 0  M H z D e s ig n

3
51

3

27

3511
75

59
83

19
43

67

91

Twelve 40 MHz channels available for channel reuse in UNII-5

3 11 35 43 51 59 6719 27 75 83 91

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 20 MHz

40 MHz

5.945 MHz 6.425 MHz

UNII-5
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R A N G E ?   -  L ow  P ow e r In d oor  (L P I) c la s s  d e vic e s  – E U

UNII-6

UNII-6UNII-5 UNII-7 UNII-8

UNII-8UNII-5 UNII-7

5925
MHz

6425
MHz

6525
MHz

6875
MHz

7125
MHz

Low-Power APs:  23 dBm EIRP 

LPI Clients: 23 dBm EIRP
 

PSD is 10 dBm/MHz

PSD is 10 dBm/MHz
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16 0  M H z d e s ig n  for  8 0 2.11a z  d e vic e  loc a t ion  a c c u ra c y

15

Seven 160 MHz channels available for channel reuse

802.11az

4779

111

143
207

175
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6  G H z – Th e  W i-F i s u p e rh ig h w a y  for  W i-F i 6 E , W i-F i 7 , W i-F i 8 , W i-F i 9 …..

It’s not the features…. It’s the spectrum
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S u p p le m e n ta l
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W i-F i 6  a n d  6 E  for  D u m m ie s

Download your free copy:

https://bit.ly/WiFi6E-Dummies
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M L O  c on s id e ra t ion s  -  D F S  a n d  R R M

Do I hear radar pulses?
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M L O  c on s id e ra t ion s  – M u lt ilin k  R e c on fig u ra t ion  (A P  R e m ova l)

5 GHz- Link 1 

6 GHz – Link 2

5 GHz- Link 1 

6 GHz – Link 2

2x2:2

AP-1 AP-2

Client mode
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M L O  c on s id e ra t ion s  – M u lt ilin k  R e c on fig u ra t ion  (A P  R e m ova l)

5 GHz- Link 1 

6 GHz – Link 2

5 GHz- Link 1 

6 GHz – Link 2

2x2:2

AP-1 AP-2
Sniffing
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M u lt i L in k  P ow e r S a ve

TIM and DTIM Target Wake Time
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M u lt i R U  – m u lt ip le  re s ou rc e  u n it  (s m a ll) 

20 MHz

26 52 26 106

20 MHz

26 5226 106

20 MHz

26 52 26 106

20 MHz

242

80 MHz

client 1 client 2 client 3 client 4 client 5 client 6 client 7

small MRU sizes:   
26 tone + 52 tone
26 tone + 106 tone
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M u lt i R U  – m u lt ip le  re s ou rc e  u n its  (la rg e ) 

20 MHz 20 MHz 20 MHz

106

20 MHz

242

80 MHz

client 1

Large MRU sizes:   
242 tone + 484 tone
484 tone + 996 tone
Other various combos for 160 MHz and 320 MHz channels

242 484

client 2 client 1
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P u n c tu rin g  in  6  G H z.  

UNII-5 UNII-6 UNII-7 UNII-8

20 MHz

40 MHz

80 MHz

160 MHz

320 MHz
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W i-F i 8  - M u lt ip le  A P  O p e ra t ion

MAC methods:

• Coordinated OFDMA
• Coordinated Spatial Reuse
• Coordinated TDMA

PHY methods:

• Coordinated Beamforming
• Coordinated Joint Processing
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