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Wi—Fi 7 Extreme High Throughput WLAN (based on IEEE 802.11be)
BIRICTHBEASALIZILHS
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2" Gen 11ax (6 GHz) chipsets o
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BEB NAIURAUTHTAAVRELT Wi-Fi 6 ABB1TH
20274ELE Premium model [ZT Wi-Fi 7 BATHIZRA ?
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Source: Techno System Research, 2022 Wireless connectivity market analysis, summary report, June 2022
https://iotbusinessnews.com/download/2022-TSR-Wireless-Connectivity-Market-Report-Summary. pdf
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REFRFTLEA Wi-Fi 7 §BAFTEEATF VT £y MsEeik;
@ 4036 0AM @ 4096 0AM ,

@® 320 MHz

\. 160 MHz .ZX
./
1XRF
2.4GHz | 288
o o

s 5 GHz | 25S

0y

SS: Special Stream
RF: number of RF signal (i.e. Multi Link Operation)
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Wi-Fi 6 (IEEE802.11ax) I& Wi-Fi [CEdZxiE_ LT
EX1EEZ B9 OFDMA MEA

—)

N Guard time e.g. 3.2 ys ___ Symboltime
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Wi—Fi 6mzmE

FolVAWA S

Fr LR (MHz)
miEA =X

HJ %) 7HERE
H—KAL28—\)L
EHESE
BEEHEYK
HREAXT—HL—+
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Wi-Fi 4 (802.11n)
2 GHz, 5 GHz

20, 40
OFDM
312.5 kHz

0.4 ps, 0.8 ps

4x4 (SU-MIMO only)

64QAM

540 Mbps*

2024458  Wi-Fi 7 i & s8E&

Wi-Fi 5 (802.11ac)

5 GHz
20, 40, 80, 80+80, 160
OFDM
312.5 kHz
0.4 ps, 0.8 ps
8x8 (incl. DL-MU-MIMO)
256QAM

6 934 Mbps*

* dependent on configuration (Gl) and incl. signaling overhead

Wi-Fi 6 (802.11ax)

2 GHz, 5 GHz
20, 40, 80, 80+80, 160
OFDM, OFDMA
78.125 kHz

0.8 ys, 1.6 ps, 3.2 us

8x8 (incl. MU-MIMO)

1024QAM

9 765 Mbps*




OFDMA A —HFINAEICHSEH LD F YLD

BIE A4S ORIE RUBHI DY RY

+ 400 NS =—p| | | — Access point AVT‘L active RU
. SIFS A N,
(16 ps) E T . 1 E 1
\ 4 v \ 4
AP RSSI
STA1 - ﬂ ﬂ
STA2 R STA RSSI I EFEE: FHEBEDFH. EHSNTLA
class A: £ 3 dBclass B: £ 5 dB WH I XYY T ORUZETRIBE
STAS A STA R {EBAHERE: RAE:
class A: + 3 dB class B: + 9 dB Unused Tone Error
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HE MU PPDU

Preamble/Subchannel
Puncturing «<vs7xuo4)

IEEE802.11ax [ZT Preamble
puncturing B ffiMNEBEAINEL
f=o CHLIZ. OFDMA HEREAY.
80/ 160 MHz 73 & LI EF v~
ILHFIHIRIZ T, % 20MHz
TF Y RILDIREE RTS8
[ZERSNET, #IF597
Fr 2+ JLTIL,

» B (CCA)
» DFS ERH

» other interferences

PBRIESNTLND=HTY,

(DFS: Dynamic Frequency Selection)

o= @ﬁicéﬁﬁ

- Set0 20 MHz

- Setl 40 MHz

[s20Y P20

- Set2 80 MHz

[V Vsoo¥r20

= 540 T P40 =

Set4 80 MHz ---------

RRY/A |

| T S40 TTTTTPA0 < :

-Setb 80 MHz --------,

| V50V

— 840~ P40 =

7 Vs0¥r

=S40 T P40 <

Set3 160 & 80+80 MHz
{ S —

540 P40 <

~ Set6 160 & 80+80 preamble punctured -=-3

0..2 punctured 20 MHz

! .
¥ YV VoA

0..2 punctured 20 MHz

aAnzoaNiiRa

| T 840 T P40 880
0..2 punctured 20 MHz

FY V7.7 V QSN

P TS840 TTTTT P40 T S80

- Set7 160 & 80+80 preamble punctured --
0..2 punctured 20 MHz

i..@m&...

=S40 P40 = S80
0..2 punctured 20 MHz

//A.@@.‘b\\\é\\

0.2 punctured 20 MHz

' //A 20770 ¥V V¥ )

= S840 T P40 =TT S80




INDF )T IR KYEELGERIC
Example non-OFDMA puncture
Trying to use wide channel on a shared medium ...

No puncturing 1
AP (40 MH2) [ | 40MHz

apeomz) RN

YA s s s s s s s
D e L 3 —

80 MHz
J ‘
HBERERRES - R 1P | s
<430 = < 120 MHz =» <430 =
S _ U
OFDMA: Defined per 80 MHz subblock with 20 MHz subchannels

Non-OFDMA: Defined for 80/160 MHz PDDUs with a 20 MHz subchannel granularity
and for 320 MHz channels with 40 MHz subchannels.
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Wi-Fi 6 ZERKREFAITH5ER .
& F B R B D HhEE (Wi-Fi 6E) {ERH? 6GHz /> FfRHK

2.402 GHz 5.330 5.730

2492 5.490

UNII-2¢

" " Radar (DFS)

LTE  DECT LTE : LTE
5GNR: BLE 5G NR : f

|
55
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5.925 6.425 6.875
5.895 6. 525

UNII-5 UNII 6 UNII-7 i UNII-8
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ZED 6GHz I\ RERA LR T mrmesEan:
Standard Power w/ AFC, Low Power Indoor and Very Low Power

e L
L ]
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< U N Korea 7 ® ~

i L 4

4 — Japan
= v = Z
- Taiwan *

\_9_9:;
Costa Rica Hongkon -
M,‘ ¥ Malaysia *
Colombia Brazil *™ % Namibia
' o~
L .

#  South Africa New Zealand

2

‘=" Saudi Arabia

T

AFC: Automated Frequency Coordination Source: Wi-Fi Alliance

https://www.wi-fi.org/regulations-enabling-6-ghz-wi-fi
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munications Cammiti

Standard Power (SP) w/ AFC

AP: 36 dBm n.a.
UE: 30 dBm

Low Power Indoor (LPI)

AP: 30dBm | AP:23dBm
UE: 24dBm | UE:23dBm

Very Low Power (VLP)
UE: 14 dBm | UE: 14 dBm




AFC (Automated Frequency Coordination) :/Zj_-A*Eﬁ (dEK)

202442 H: FCC [%.6GHz :EERIZEAL T 7 AFC R TLIZEA[ZEZ 1=

'Bnof":co.qlﬁ'wms;urshl fw IouulcoMMIsonv g;i;:';;zndl @ ]

yd ERATREIEARINS LB DIRIE
List of available frequencies and the
max. permissible power in each
frequency range

AFC Device (AFC DUT)
Compliance Test Plan
Four test cases:

* Successful registration &
spectrum access

FERARIRREARI NS LBAZYITAR request

| (L TOIEE#®EED)
Geographic coordinates (lat/lon),
antenna height above ground level,
FCC identification nhumber, and

unique manufacturer’s serial number.

FCC — =
Regulatory - = éFs(?cem
database \— A T Y
AFC Stand- 1
Proxy 5 alone AP
I 1 \\
Non-Stand- I \\
alone AP -ml : A 4
N Fixed

A
Client

Client D

N

Client

* Unsuccessful spectrum
access request

* Successful spectrum
access update

* Unsuccessful spectrum
access update

A standard power AP and a fixed client must include either an internal geo-location capability or an integrated capability to securely connect to an external
geolocation devices or service, to automatically determine geographic coordinates and location uncertainty (in meters), with a confidence level of 95%.
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T Wi-Fi (Wi-Fi 7)
FE. FF5FT. I35 T Extreme High Throughput (EHT)
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Wi—Fi 7 Extreme High Throughput EDXS5IZEIH ?

# of modulated bits 4096QAM

Code rate
N ‘R
Max.phy datarate = Ngp —CBPS — Ngg
Tsym
Symbol time
# of data carriers # of spatial streams

L By B e

T
< 320 MHz Ll
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Wi—Fi 7 Extreme High Throughput T—%2L —kH B

Negps - R
Max physical data rate per link = Ng) C;P—S Ngg
/ SYM
-5
@ R=>/
TSYM =13.6 USs

10(50?5 Ngs =4

i

i

o [3920 SC]

/ (1960 SC/ / Wi

/9 [936 SC]

o [ 4 1.1 [468Vlw -Wi-Fi6(126%)

a a a8 & W
[bif]  [6bit]  [sbif  [10bi]  [12bif -W|'F|5(100%)

NCBPS E—
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E755 320 MHz Fv R JLHIBIERE (6 GHz band)

2.402 GHz 5.330 5730 5925 6.425 6.875
2492 5170 5490 9.895 - 6.525 7.125

| UNII-8
il zomvz AAMMAA

I sonrz IR

] 160 MHz
i

]

LTE DECT| LTE _ LTE : 5G NR

5GNR BLE | 5GNR ' ' : UWB
g { i P | e : |

55 6.0 6.5 7.0 GHz

UNikze | I | UNII-5 UNII-6 UNIl-7

UNII
UNII-2

320 MHz-1
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RARRIL—T vk 651

Wi-Fi 5 (802.11ac) Wi-Fi 6E (802.11ax) Wi-Fi 7 (802.11be)

HiR—k\UF 5 GHz 2 GHz, 5 GHz, 6 GHz 2 GHz, 5 GHz, 6 GHz
F 2R ILEEE (MH2) 20, 40, 80, 80+80, 160 20, 40, 80, 80+80, 160 20, 40, 80, 160, 320
miEAR OFDM OFDM, OFDMA OFDM, OFDMA
YT 7R 312.5 kHz 78.125 kHz 78.125 kHz
H—KA4258—\)L 0.4 ps, 0.8 ps 0.8 ps, 1.6 ps, 3.2 ps 0.8 ps, 1.6 us, 3.2 us
THZE 8x8 (incl. DL-MU-MIMO 8x8 (incl. MU-MIMO) 16x16 (incl. MU-MIMO)

ZEHRAX (mEE) 256QAM (8 bit) 1024QAM (10 bit) 4096QAM (12 bit)

* dependent on configuration (Gl) and incl. signaling overhead
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Multiple Resource Units (MRU) 1.1—H50)#l|

(15 80 MHz F 4 JL i 1HE)

<+— 20 MHz —»¢— 20 MHz —»<+— 20 MHz —>&— 20 MHz —,

RU26 ARARARRARAARAARAAA ARARRARAR ARARARARA

RUS T W T T W T H TN TV T W T
ma 11 ma 11

LS R Ry M - my | ma

RU106 [ user6 ¥ user7 |
MRU106+26 T W 11

8 user example  userf  user2 | user3 | userd user5 | user6 | user7 | user8

RU242
RU484

MRU
484+242

RU996
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I3hE&Em Lk

O AV (48] 26, 52, 106
tone) Y. MRU fSRk D 1=60 . Zh
REEHMELIMD/NMRIE RU &

DHFEEINFT

MRU %k RU [&. 20MHz &
RTHRYESRELAHYET,

RS TS K iR MRUE 22
Bht (5l 242, 484, 996 tone)
(&, ffl < 1—FIZ additional
aggregated bandwidth options (
5l 60 MHz) ZEF&BLFEIT .
T EHETHAILEFHYFE
Ao



Multi-Link Operation (MLO)
SHIEBRRIL—TYR, BE, DEDOHE

RiEHEER
EROH

. Simultaneous transmit & receive (STR) operation i
Band steering <

nl Ll

TLFYLHITFINAZ MLO BEXETIL Non-AP/AP

J_’Bt: Multi-link Device (MLD) Access Point Non-AP/AP
STAT
i =
Load balancing 1.
Traffic aggregation =,
Enhanced Multi-link single-radio (EMLSR) operation
‘L"@:: Multi-link Device (MLD) non-AP AP MLD Switch ' -

MU-RTS
Nss=1 (Scan)

Traffic duplication

= e
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Nss=1 (Scan)



EHT MU PPDU (UL/DL) BT EHT TB PPDU (UL)IZB89 5

IEEE802.11be(Wi—Fi 7) T® Puncturing {L#f:

Non-OFDMAD preamble puncturing

80 MHz 20 MHz
160 MHz 20 or 40 MHz
320 MHz 40 and/or 80 MHz

80 MHz: 484+242 - tone MRU 2
484 N\ 242

160 MHz: 996+484 - tone MRU 2
NN
484 969

160 MHz: 996+484+242 - tone MRU 4

)
484 Y242 969

320 MHz: 3x 996-tone MRU 2

WA R e
969 NRN 969

320 MHz: 2x 996+484-tone MRU 3

NN RN
969 484 969 RARN

28 Rohde & Schwarz 2024458 Wi-Fi 7 &7 & sRtER

X

OFDMA preamble puncturing

80 MHz 0..4 20 MHz
160 MHz in 80 MHz
320 MHz sub blocks

80 MHz: 484-tone RU + 242-tone RU
BAXNZ

160 MHz: 3x 242-tone RUs + 484-tone RU
AN B PR,

160 MHz: 2x 242-tone RUs + 484+242-tone MRU
ANNZRANR

320 MHz: 2x 969-tone RUs + 2x 484-tone RUs

320 MHz: 2x 484+242-tone MRUs +242-tone RU + 2x 484-tone RUs
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Wi-Fi STA RU AP |[CB89 AR BREH—5
Conformance (GBS 14) € Compliance((GESESF) € Acceptance(ZA)

IEEES02.114E4E Wi—Fi Wi-Fi F2Eh{AHgE Wi—Fi AP

FiEELs s AsE| ST~ OETET

@ 5 R

MHEERGER

REM AT

Based on requirements

defined in IEEE 802.11

like:

. Spectrum mask

. Spectral flatness

. Transmitter
modulation
accuracy (EVM)

. Receiver minimum

input sensitivity

Validate interoperability
with other Wi—Fi
CERTIFIED equipment
operating in the same
frequency band.
Examples are Wi—Fi
certified 6 (incl. 6E) or
Wi—-Fi EasyMesh

Wifg)

CERTIFIED

RF perform. evaluation
of Wi—Fi mobile
converged devices. The
scope of testing
includes for example
handhelds, or access
points, that support Wi—
Fi as well as cellular
technologies.

CTIA

Certification”

Test cases for RF
performance, coverage,
capacity & bandwidth,
and stability /
robustness defined in
TR-398: Wi—Fi
Residential & SOHO
Performance Testing

Aigioand

Based on national laws
covering:
. Interference
. Efficient use
of RF resource
. Coexistence
ETSI EN 300 328,
EN 301 893, EN 303
687
FCC 15.407, FCC15.247

& FE o &

30 Rohde & Schwarz
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EERUZERIER
IEEES02.11be {8

320 MHz spectrum mask

ERE{
BB

NEW

?i“t

Punctured spectrum mask

Spectral flatness

F 3 F 3
Center freq. leakage PSD QdBr PSD QdBr
Min. input sensitivity -20dBr -20dBr
-28dBr 2248 —  -28dBr
Channel rejection _ 40 dBr | 40 dBr
Maximum input level ' f'(MI-Tz) ' f'(MHrz)

NEW NEW
MRU unused tone error Transmitter constellation error Absolut power accuracy
EVMJL ) )
“10dB—134p— 43dB - Coding | Error Vector Magnitude of Relatlve power accuracy
] D — -15dB
H EHT TB PDDU
20dB 4—i
1 572882588 78 ss sy | paness RSSI meas. accuracy
-30dB :
12 3/4 38dB -38dB -38dB .
4 'ﬂ? . 4096- Carrier frequency offset
-40dB ’ QAM 56  38dB -38dB -38dB
<+——— 160 MHz —————»: Accurate start time
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Wi—Fi Alliance®: :

YEARS

Wi-Fi CERTIFIED 7™ SXE&— 45| &

) ;-, riad

s » o4 RS EATE A Wi~Fi CERTIFIED 7 APUT and Wi-Fi
Wi-Fi Certified 7 test plan EATHFERIRE CERTIIFIED 7 STAUT device shall

implement and pass the following Wi—Fi
Alliance certifications as a prerequisite:
Testbed | Testbed | Testbed | Testbed AP . Wi-Fi CERTIFIED WPA3™
AP #1 AP #2 AP #3 AP #4 under test
¢ Wi-Fi Enhanced Open™
I—nsROAocon - =TTy - tvear = Qualcomm - COMMSCOPE — o
*  Wi-Fi CERTIFIED™ 6

))) *  Wi-Fi CERTIFIED™ n
* Wi-Fi CERTIFIED™ ac

« Wi=Fi CERTIFIED Agile Multiband™
[ @erosocom™ " Qualconw = intel « WMM® (Wi-Fi Multimedia™)

Testbed | Testbed | Testbed Testbed «  Security Vulnerability Detection
STA #1 STA #2 STA #3 STA #4 under test - Protected Management Frames

32 Rohde & Schwarz 2024458 Wi-Fi 7 &7 & stER




RF 4 8B &

Wi-Fi #2148 EESE L 2T (mobile converged devices) ] [+

Wi
CTIA ance

Certification”

Wi-Fi LU S—HE#TEYR—IT S Wi-Fi /AL aVN—IF FTIRAR OA\UREALE REEE Wi-Fi/
ENAIWED 21— TIERRAUM /—bTVIEIUVET LY TINAREED) D RF MEREFE

Conducted RF A E&

REVCEEBNGEDERN
% RF £REZRIELET

e Output Power (dBm)
* Receiver sensitivity (dBm)

WLAN — m
ter

———

Radiated RF A E&

CTIA OTA fE#RICE DV - R

YN T YT TOMRGTEHERML

KRREDAIE

e Total Radiated Power (TRP)

* Total Isotropic Sensitivity
(TIS)

—>

|

— I
N
~
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Desensitization i3 E&

Desensitization S ER TIXIEF AR
Wi-Fi Z{EIZEZ 58 EF-1TZD
WDHEHFANELET
» Desensitization (dB)
* Max Provided EIS in case of
complete failure (dBm)

CH




Wi-Fi B{EIR

TR-398 [&. 802.11n/ac/ax EIE®D

1% B U SOHO SE{fisAER

AEEAEEL—

BIEEEEIZELD Wi-Fi SIST/NAADEREZIELET

RF capability

Provides a simplified
receiver’ s sensitivity
measurement related the
point at which the
connection degrades (MSC)

Multiple STA performance

Multiple STAs performance
and multiple association/

disassociation stability
measures, MU-MIMO
performance

Baseline performance
Several performance
parameters like max
#connections, airtime fairness
, dual-band throughput,
latency, bidirectional
throughput, ---

Stability/Robustness

Stability performance of Wi—
Fi device under stress, AP
coexistence test, automatic
channel selection test

@ 34 Rohde & Schwarz 2024458 Wi-Fi 7 &7 & sRtER

Coverage

Measuring range vs. rate,
spatial consistency, and peak
performance

Mesh/Extender

Measuring throughput
performance of a mesh Wi—Fi

system, w/ and w/o 2—-node
Wi-Fi extender and roaming
time test

PArgsoond

EDMREAER T —AERML

Parameter accuracies

Check the accuracy of
parameters (receive channel
power indicator , channel
utilization, f noise levels)

reported by the DUT

IP
gen/anl

IP
gen/anl



Wi-Fi #8235 (CBE9 SR Bl ERE

CE RED & FCC 4l

Test results are part of ‘technical documentation”:

=  Prepared before placing product on the market
= Made available to surveillance authorities

= Kept for 10 years from placed on the market

Art 3.1a Art 3.1b

Directive 2014/35/EU EN 301 489-1 Common

CENELEC - EN 50360 EN 301 489-17 WLAN
Specific absorption rate

Art 3.3 Art 3.2

Guideline 2019/320 (E112) EN 300 328 WLAN 2.4 GHz
Emergency service EN 301 893 WLAN 5 GHz
EN 303 687 WLAN 6 GHz

35 Rohde & Schwarz 2024458 Wi-Fi 7 &7 & stER

Testing is performed by an
C FCC-recognized accredited testing
laboratory.
47CFR § 15.247/15.407

ANSI C63.10 American National Standard
of Procedures for Compliance Testing of
Unlicensed Wireless Devices

2.4 GHz:  KDB 558074
9 GHz: KDB 789033/KDB 905462
6 GHz: KDB 987594



Wi-Fi BB g BR It T ARG DA7IAO—F

[ v o5 o

PHY/MAC PHY/MAC

H# STA/AP Fi% F)GFE
FINAR/FITEHEDTAN 22— TANEEFTTA=OICEET/IN(R AP/STA 2I3al—h93 5L, BAREIC
T4 RIZ&KY ., IEADHAEFHFEID (AP/STA) EAELFIEA 2 2—D 4 EExNE=RYNT—IOFHETTOTAE
HETEHESINSTAMNMI®LT DUT ADORAEEFIRATS MA[BEIZIRY FET , FIRAEL FR&lE)

g

—— . SR ER 18
AEREU P RS TyoH 7
DUT i1 IP RS0 08T
~
Yo

o Testbed AP

IV GFIVYT WiFi
TAR— Sniffer

P BEMNDEEEDERF /ATH—IUX P TAME/ FRELNHIRS N E A P ELLHIHEZERROFRIEEHAL:
AVTIATVRATANEEUFY)TL—23y TAARIZESTRE FINARRBRICBAERARICHKIE
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Wi-Fi STA R U AP ICRE89 AR BREH—5
ROHDE&SCHWARZ® M7 FO—Fal g EH (1 ?

IEEE802.114Z#E Wi—Fi Wi-Fi # Eh{A 18 gE

kL~ O i

@ 5 R

MHEERGER

REM AT

Based on requirements Validate interoperability RF perform. evaluation Based on national laws
defined in IEEE 802.11 with other Wi—Fi of Wi—Fi mobile covering:
like: CERTIFIED equipment converged devices. The . Interference

. Spectrum mask

. Spectral flatness

. Transmitter
modulation
accuracy (EVM)

. Receiver minimum

input sensitivity

37 Rohde & Schwarz

operating in the same
frequency band.
Examples are Wi—Fi

g —EPODEIUER

Wifg)

CERTIFIED

scope of testing
includes for example
handhelds, or access
points, that support Wi—
Fi as well as cellular
technologies.

CTIA

Certification”
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. Efficient use
of RF resource
. Coexistence
ETSI EN 300 328,
EN 301 893, EN 303
687
FCC 15.407, FCC15.247
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*Based on actual draft specification of IEEE 802.11be
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I[EEE802.11be {EBH & R U AIE BN (B E R URED)
R&S®CMP180 so4azsa=4—La>TR4%

O INIRNEER Qrux19) Bnt- RF H1&

o VSA/VSG 2 EEHEAHE & 400 MHz ~ up to 8 GHz

& 2x 8 RF (in/out) IR—k # 500 MHz ZRfEHTHiEE

e o VFO—SHE o BV A/ T — (+8dBm)
o BN EVM AIE(E
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¢ 6 GHz / 8 GHz &R

Fi&; ¢ Smart Channel _ .

@ IEEE802.11 1Z45E & KB o Broadoast o HigiiE 250 / 500 MHz EIR
® Wi-Fi FEN{AEEE ST (CTIA) roadcas

® $FHI~ D3k S BF ETSIEFCO) ¢ 1 VSA/VSG or 2 VSA/VSG
@ =ETHE & B EHE X397 (4x4 MIMO)

*Based on actual draft specification of IEEE 802.11be
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¢ OFDMA #E# 3 —% & U Multi Link Operation

m = (MLO)¥7R—Fk

& T7OEARLUMAP) RURT—3(STA)

e Tl s =T Y2al—iay

& TIILFTo/O FYR—F, hERNEFEETS
BIEFRAD 5G6/Wi-Fi #70—FT 15 LIz 5

@ Voice over WLAN L E D7) r—a B ERxtit

SFTy T
— F&;

@ [EEE802.11 2% HE & AR

@ Wi-Fi #HEERHER (Wi—Fi Alliance)

o @ Wi-Fi B ENAHERER AR 2RETAE (CTIA)

*Based on actual draft specification of IEEE 802.11be @R EH|I~D;ESEF (ETSIRFCC)
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IEEE802.11be Unused Tone Error Al TE 0) — 15 Messms:o
R&S®CMP180 / R&S® CMX500

% Unsed Tonerer w1 3 | Wi X T Coniration

X
X 5 RU26 X 1 RU26 X 1 RU26 @ E T *./
A A Navigation Collapse  Expand Pin Favorite
Y -59.53dB Y 0.00dB Y 0.00dB
— q
Current = Transmit Spectrum Mask - WLAN 1 R
dB
0 dB —T—— )arameters
-10 F"
. X - - -50 [ iy v om
SENVESTSE S ~ - -
T E Signal Path  Standalone v
-30 oo = R . . MHz
e I H""'--._,_ | 30 20 10 0 10 20 Standard | 802.11 be v
-40 r=v N
A Receive Mode | SISO v
-50 Figure 6-5: Unused tone error for single user RUs
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max. (—12; 38 dB)

max. (e—22; -38 dB)
EVM: -38 dB

% 26 tine RU with MCS2 (QPSK)
é EVM limit € = -13 dB
2 3 4 5 6 @
¥ Margin (dB) -10 e —13dB s £ (EVM limit of RU)
RU 1 RU 2 RU 3 RU 4 |— o 0 -] H max. (£ 2 —38 dB)
Current -28.83 -38.69 -44.39 -— -44.56 -38.76 20
Average -28.83 38.73 -44.39 — -44.58 -38.78 95 dB l 95 dB
Max -28.66 -38.58 -44.13 — -44.32 -38.63
Min -28.99 -38.91 -44.62 -44.85 -38.97 30— 3248 —
¥ Detected and Statistics == -
Burst Power Statistic Count —40

073 com GG —

41 Rohde & Schwarz 2024458 Wi-Fi 7 it & sXBR

Frequency




R&S® WIEMDIFHIZES Wi-Fi BHERVY 11— 3>

Conformance RF performance Production

7

e —

R&SECMW500/270  R&S®CMX500 OB R&S®CMP180 R&S®CMW100

< -
' VA ‘

R&S®TS7124

Make ideas real

R&S®ZNA R&SOFSW  R&S®SMM100A  R&S®VSE R&SENGU R&SERTP
RF design and compliance Embedded design & power
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Fr\—

UE FR1 CTIA FR2 chip and FR2 UE R&D
& FR2 R&D antenna R&D . 20cmQz
+ Most broadband + Fast, accurate, compact  + Cost efficient

* Highest flexibility * 3-D thermal testing

ATS800R ATS1800C CMQ200/500
OTA Pre-compliance Production Test R&D Test R&D Radar Test BS Antenna Test for
& R&D measurement . uttiple antennas « Benchtop solution + 18 GHz 1087 GHz R&D and Production
+ De-sense + Upto6GHz + Upto87 GHz * 30cm quiet zone * 23 GHzto3.8 GHz

¢ Coexistence + 19" rack integration 20 cm quiet zone +  Automotive sensors * 1m quiet zone

DST200 TS7124 ATS800B ATS1500C PWC200
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JHH WLAN (IEEE802.11 bn / Wi-Fi 8)
BRETELVEHEZBIET

HhaRIRE Iiﬁ?ﬁlJ {i

Ultra High Reliability (=8 (+71=$i3E:

ultra . 25% Z)L—FwkAL
« 25% LATUHIR
rellablllty o I ybOREE. HIZBSSED Y —LL RER

AP HEE NHEIRE,. P2P DR

|EEE 802.11bn

Amendment 802.11bn applies to carrier frequency operation between 1 GHz and 7.250 GHz and backward
compatibility
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REINTLSULOHIDHERBRIHS 802.11bn physical layer {L#x%

(still under discussion)

20 dBm . . . -
Distributed Resource Units (DRU)

to distribute the tones belonging to a RU across the channel (e.g. 20 \ ‘ \
MHz). This should achieve range extension and rate versus range (RvR)
enhancement by overcoming PSD limitations (e.g. in case of 6 GHz LPI:

26 tones 52tones 104 tones 5 dBm/M Hz)
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Unequal Modulation (UQAM) Mscsﬁ, 255QAM

is proposed to improve MIMO rate versus rang (RvR) performance
e.g. 2ss, [256-QAM, 64-QAM]
e.g. 4ss, [IK-QAM, 1K-QAM, 256-QAM, 64-QAM]

0-1Qn’|

eebe odbe Hierarchical Modulation (HM)

cess ssse wtsmmuaw Bits from two different data streams (PPDUs) are modulated
11010 HHLLLL into a single symbol stream.

coee sese \ e High priority (HP) stream

(N N o0 oo HP Stream: QPSK . .

Sy T * Low priority (LP) stream
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