CNaaS-igt nytt pa WiFi(n)-
fronten

Nytt om det annu nyare fran WiFi varlden av Herr Nilsson
(...and a man called Otto(sson) )
herrnilsson@sunet.se
mikott@sunet.se
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UNFORTUNATELY NO-ONE CAN BE TOLD WHAT WIFIGE IS

Nytt om WiFi6E (6GHz) 1 \

-
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* 2023 kommer WiFi6E p3 allvar YOU HAVE TO SEE IT FOR.YOURSELE...

» Alla stora tillverkare har nu WiFi6E accesspunkter i sin portfolj m—

* Fler och fler enheter kommer nu med WiFi6E och Apple har borjat lite smatt. Winl11

* Fortfarande en del "barnsjukdommar”, WiFi6E mognar men sakta...

* Behover jag uppdatera? Loser mina 802.11AC basar mina behov?

* WIFIi6E nu eller vanta pa WiFi7? (Wi-Fi 7 borjar dyka upp men ar nog inte moget fore 2025/2026)
* Problem med riktantenner for 6GHz. Regelbegransningar

* Vilka &r mina behov/krav? Andelen 6GHz klienter vaxer

* Far jag ut max av mina befintliga saker? Ny design och optimering?

* WIFi6E utomhus accesspunkter? GI6m det fore 2026. AFC ett krav (finns ej i EU)
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Samma 6GHz effektklasser i WiFi7 som WiFi6E

6GHz Devices Classification
/ Low Power Indoor (LPI) AP * \/ Standard Power (SP) AP * @ry Low Pol/ver (VLP)%

Fixed Indoor Only Fixed indoor / Outdoor
Doesn't require AFC Controlled by AFC Mobile Indoor / Outdoor
All UNII bands UNIl bands 5 & 7 Doesn't require AFC
18-30dBm EIRP ** Max 36dBm EIRP ** Approved in EU not US

Max 14dBm EIRP **

~

ekahau ekahau ekahay

LPI| Client Dual Client SP Client VLP Client

Indoor only Indoor / Outdoor Indoor / Outdoor Indoor / Outdoor
Can connect to LPI AP only Can connect to either Can connect to SP AP only Can connect to VLP AP only
Most clients LPI or SP AP Expected to be rare Expected to be rare J

Clients max EIRP 6dBm lower than APs
* Depending on the regulatory domain
** Depending on the channel width
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Nytt om WiFi(n) (6GHz och eduroam)

* 6GHz ar "WPA3 only” vilket leder till att 5GHz maste ha transition mode eftersom
att WPA2 pa 5GHz ar ett krav for eduroam vilket i sin tur innebar att Protected
Management Frame (802.11w) maste minst vara minst optional vilket har visat
sig leda till problem for vissa aldre klienter eller enheter med en dalig 802.11
implenetation. Detta kommer nog inte att flyga i WiFi7. Mera tester behovs.

* Framover kommer en hel del testning att kravas och det kommer att vara lite
skakigt. WIiFi6E mognar forhoppningsvis 2024 och WiFi7 kanske runt 2026.

* https://eduroam.org/eduroam-deployment-considerations-on-wi-fi-certified-6e/

* Oklarheter kring MLO och mdijlighet att exkludera vissa band for vissa SSID:n.
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Nytt om WiFi7 (??2?!!1

802.11be 802.11be
task group (TG) Release 1 features

: Multi-link operation
Feature prioritization » Low-complexity AP coordination

¢ 320 MHz bandwidth
I—> ' 4K QAM

: Multiple resource units per STA

IEEE 802.11

Wi-Fi 6

certification

Wi-Fi 6 certified products Wi-Fi 6E
certification

@
3]
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2019 2020 2021 2022 2023 2024
—ij . l . I — —e —e—|
May Sep May Mar Nov Nov May
Draft 0.1 Draft 1.0 Draft 2.0 Draft 3.0 Draft 4.0 Final amendment

802.11be
Release 2 features

: MIMO enhancements

1 HARQ

¢ Low-latency operations

¢ Advanced AP coordination

Wi-Fi 7 certified products

Wi-Fi 6E certified products
FCC opens ation
6 GHz band

Source : IEEE
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Nytt om WiFi7 (MLO?)

Multi-Link Operation (MLO) modes

Because receiving while transmitting is hard, clients will vary from low-end to high-end

Wi-Fi6 (no MLO) Wi-Fi7 (MLO)
Multi-Link Enhanced Multi-Link Single Radio Simultaneous TX/RX
Single Radio (SR) (eMLSR) (STR)

AP MLD
24 5 6
PS . .

2498 5 6

248 5 6
Non-AP MLD

One of 2.4/5/6

Non-STR (not part of Wi-Fi7R1)

247 5 1 6
Non-AP MLD

Non-AP MLD

Client Benefits:

* All: avoid disruption from intra-AP-device roaming, eased in-device coexistence

e Multi-link single radio (MLSR): higher reliability, lower disruption when seeking a less congested link

* Enhanced Multi-link single radio (EMLSR): higher reliability & lower latency especially in moderately congested environments
e STR: higher throughput, lower latency and higher reliability especially in moderately and lightly congested environments
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Nytt om WiFi7 (vad ar da nytt?)

m The evolution of a wireless revolution

Wi-Fi 4 Wi-Fi 5 Wi-Fi 6 / 6E Wi-Fi 7
IEEE 802.11n IEEE 802.11ac IEEE 802.11ax IEEE 802.11be
Bands: Bands: Bands: Bands:
2.4 GHz, 5 GHz 5 GHz 2.4 GHz, 5 GHz 2.4 GHz, 5 GHz, 6 GHz
Channel Bandwidths Channel Bandwidths Channel Bandwidths Channel Bandwidths
20, 40 MHz 20, 40, 80, 160 MHz 20, 40, 80, 160 MHz 20, 40, 80, 160, 320 MHz
64 QAM 256 QAM 1024 QAM 4096 QAM
KEY ADVANCES: KEY ADVANCES: KEY ADVANCES: KEY A.D\./ANCESI '
« WPA2 Security + Up to 8x8 MIMO « Best-in-class WPA3 « Multi-link operation
« 4x4 MIMO « DL MU-MIMO security (MLQ)
« LDPC Error Correction « Beamforming « UL and DL MU-MIMO, «» Multi-RU and
OFDMA puncturing
« Target wait time (TWT) * Managed QoS &
Restricted Service
Periods
~5.8
Gbps*
~1.7 E;EAs
~300 ;4630 Gbps [ o6
Mbps B Gbps - Gbps
L B P P
2007 2013 20719 |Wi-Fi 6E, 6 GHz BAND ADDED (JAN 2021) 2024

B Max. PC data rates I Max. Access Point data rates

1 Includes PHY and multi-link data rate improvements
* Theoretical maximum data rates based on the latest draft of the IEEE 802.11be standard.

**“>5 Gbps Wi-Fi 7 2x2 client speed” - is based on the current draft of the 802.11be specification which specifies the theoretical maximum data rate for a 2x2 device that supports 320 MHz channels, 4096 QAM, and Multi-Link Operation is 5.76 Gbps. Based on an industry-standard assumption of 90% efficiency for new
Wi-Fi products operating in the exclusive 6 GHz band, the resulting estimated maximum over the air 2x2 client speed would be 5.19 Gbps.
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Nytt om WiFi7 (effektivare channel bonding)

(...om vi nu bara hade mera spektrum...)

Interference ———
— .

Desired bandwidth 80 MHz 802.11ax — only 40 MHz remains

interfarence Punctured amount
of spectrum
Desired bandwidth 80 MHz With puncturing,
40 MHz + 20 MHz remains
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Nytt om WiFi7 (effektivare channelbonding

H Wi-Fi 7 — More efficient use of scarce channel spectrum

Multi-RU & Puncturing

Multi-RU segments a wide channel bandwidth into small units and enables “puncturing” of the
channel so it can be used without conflicting an incumbent signal particularly in restricted portions
of the 5 & 6 GHz bands.

With legacy Wi-Fi, the channel bandwidth
is unusable because 40 MHz of wireless
spectrum is designated for another use
(e.g. radar)

UNUSABLE
CHANNEL

USABLE
CHANNEL
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RU puncturing makes it possible
to use the bandwidth’s remaining
280 MHz

Multi-RU (Resource Units)
Supports different combinations for channels

of these bandwidths: 60 MHz, 120 MHz, 200 MHz,
240 MHz, 280 MHz.

Multi-RU in 160 MHz channel

40 MHz

Puncturing
Supports incumbent signal channel bandwidth as
narrow as 20 MHz.
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Nytt om WiFi7 (...och forst ut ar....)

Just nyss (10/10 2023) lanserades den forst Enterprise Wi-Fi 7.
Intressant har att notera ar att bara 5GHz bandet far 4x4, detta for att klara 802.3at (30W) PoE utan att

behova stdanga av alltfor mycket. 2,5Gb/s Ethernet och 802.3bt (60W) kommer sannolikt att vara ett maste
nat ,er kraftfulla Wi-Fi 7 accesspunkter dyker upp.

RUCKUS R770 Indoor
Access Point

Very-High-Performance Tri-Radio Wi-Fi 7 2x2:2 | 4x4:4 | 2x2:2 Indoor Access Point

with 12.22 Gbps max rate and Embedded loT
Download Data Sheet M
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Nytt om WiFi7 (key takeaways)

Nu borjar Wi-Fi 7 basar dyka upp men standarden ar inte spikad fore Q3 2024 . Klienter har borjat dyka upp
och Intels BE20O0 chip har hog efterfragan fran Laptopmarknaden

Nuvarande begransningar i 6GHz spektrum samt effektregler i EU gor allt ver 80MHz mer eller mindre
ointressant. | praktiken ar det 40MHz (och inomhus)som kommer att gélla ett bra tag framéver (WRC23)
802.11be stodjer upp till 16x16 men finner inga chip som gor mer an 4x4 i dagslaget.

Osannolikt att nagot 6ver 8x8 kommer att dyka pa marknaden.

En val designad WiFi6E design kommer sannolikt att halla aven da WiFi7 laseras. ("Bara” byta basar)
Switchar: Mycket tveksamt om 30W racker for att driva premium WiFi7 basar, kanske i generation 2.

Vi kommer dven att behova mGig pa i alla fall 2,5-5Gbit/s (mGig)

Glom inte att det stora steget ar 6GHz i och med WIFi6E och att naturligtvis ar WiFi7 bakatkompatibelt. Vi
har ju bara paborjat utforska 6GHz bandet.

Fragan har stallts men annu inget fran tillverkarna om det kan tankas finnas accesspunkter med bara 5 och 6
GHz stod i framtiden. Vilka kor annu eduroam pa 2,4 och vilka funderar eller har redan stangt av?

Arbetet med WiFi8 (802.11bn) pabdrjats men det ligger som sagt minst 3 ar i framtiden. &
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Nytt om WiFi7 (WiFig??? &)
Senaste budet ar att Wi-Fi 7 ratificeras i slutet av 2024

2021 2022 2023 2024 2028
® | ® } ® : | o s »
May Nov May
Wi-Fi7

" 802.11be 802.11be 802.11be NIRRT ce;tif;ed
= Draft 2.0 Draft 3.0 Draft 4.0 Final amendment ol
:i :hiulti-link operation 'TXOP sharing™
2 1320 MHz channels l\'IIVIO enhancements™
€3] | 14K QAM 1HARQ*
E .’\Iulnple RU per STA AP coordination*
= .R TWT :"‘in itially proposed for 802.11be likely to be postponed

: Wi-Fi 8
. Ultra High UHR study UHR task o el?ti f; il
é Reliability (UHR) group (SG) group (TG) products
el
= TER shoist E TXOP sharing i Distributed MLO
€3 authcﬁgzajtioﬁ 1t MIMO enhancements | Integrated mmWave operations™
E ves ﬁ ok (PAR) | HARQ | \Iultldlmensmnal PPDU d981gn
= 1 ‘ ' { AP coordination “*initially UHR SG, then IMW SG

Jul Jul Nov
® ® | ’ e - »

2021 2022 2023 2024 2028

Fig. 1: Current standardization, certification, and commercialization timelines for Wi-Fi7 (top) and Wi-Fi8 (bottom).
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Nytt om WiFi7 (WiFi8??? (&

Detta hann man inte fa med i WiFi7 sa man flyttade fram det till WiFi8.
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Fig. 2: Illustrative examples of the key features being investigated for Wi-Fi 8.
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Saker att diskutera runt Wi-Fi de kommande aren.

Ar kapacitetsbehovet sadant att jag behdver 6GHz de kommande aren?

Har jag switch:ar som bade strom och hastighetsmassigt klarar 60W och minst 2,5Gb/s? (Rad att uppgradera?)
Kommer jag att att stanga av eduroam pa 2,4GHz och bara kora pa 5GHzfor att kanske senare kora med 5 och 6 GHz?
Hur ser mina ovriga behov ut. Wi-Fi pa 2,4GHz for konstiga |oT saker, kanske andra standarder som Zigbee mm?
Man kanske maste gora avkall pa 4x4 pa alla band for att klara 30W budget (T.ex Aristas C-330)

Med undantag for Cisco och MIST finns i dagsldget inga 6GHz accesspunkter med riktantenner pa Europamarknaden,
stora salar dar man vill designa for hog densitet blir ett problem. Just dar ar kanske behovet av 6GHz som storst.
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Det har ar Telia.
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