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Wi-

2.4 GHz 5 GHz

1997 802.11 legacy Mbps  SISO

1999 802.11a 6-54 Mbps  OFDM SISO

1999 802.11b Mbps  HD-DSSS SISO

2003 802.11g 6-54 Mbps  OFDM SISO

2009 802.11n Mbps   OFDM MIMO

2013 802.11ac Gbps  OFDM MU-MIMO

DSSS: Direct-Sequence Spread Spectrum
FHSS: Frequency Hopping Spread Spectrum
OFDM: Orthogonal Frequency Division Multiplexing

SISO: Single Input Single Output
MIMO: Multiple Input Multiple Output
MU-MIMO: Multi-User MIMO
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802.11n 802.11ac 802.11ax

2009 2013 2019
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Kisebb interferencia

IEEE 802.11ax



Wi-Fi 6E, WPA3, 6 GHz

IEEE 802.11ax

6 GHz Band Total Spectrum 1200 MHz

•

• WPA2-PSK helyett SAE
• WPA3-



Wi-Fi 6E 
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Csak az 5 GHz GHz

49 dB GHz

47 dB GHz

40 dB GHz



OFDMA Orthogonal Frequency Division Multiple Access

•

• Resource Units

•

•

OFDM: Orthogonal Frequency Division Multiplexing



MU-MIMO Multi-User Multiple Input Multiple Output

•

•

•

•
-



OBSS Overlapping Basic Service Set

• BSS coloring
•

•

•

•

•

•

Extreme Networks



TWT Target Wake Time

• IoT

•

•

•

•

•



QAM Quadrature Amplitude Modulation

• 802.11ac 256 QAM 8 bit

• 802.11ax 1024 QAM 10bit

•

• MCS- -11

• SNR >= 35dB

MCS: Modulation Coding Scheme



• 802.11ac
•
•

• 802.11ax
•
•

• ISI
• -100 ns
• Max 200 ns

•
ISI: Intersymbol Interference
OFDM: Orthogonal Frequency Division Multiplexing
GI: Guard Interval



•

• HE - High Efficiency

• Single User User

• Legacy
megmaradt



AFC Automated Frequency Coordination

• Inkumbens

• UNII- -

•

• - -

•
alatt



GHz-en

• 6 GHz sok csatorna, 
-t

• Out-of-Band Discovery
• Reduced Neighbors Reports -RNR

• Multiple BSSID

RNR Multiple BSSID



GHz-en

• In-Band Discovery

•
• Fast Initial Link (FILS)

• Unsolicited probe response frames

•
• Preferred Scanning Channels (PSC) PSC
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• WPA3 Personal
• Preshared Key helyett (PSK)

Simultaneous Authentication of Equals (SAE)

•

• brute force

• WPA 3 Enterprise
• Maradt a 802.1X/EAP

• Nyitott Wi-
• Opportunistic Wireless Encryption (OWE) 

protokoll
WPA3 Personal



EtherScope nXG
Wi-Fi 

•

• Wi-Fi 6, 6 GHz band, 2x2 Tri-

•

• Wi- survey

•

•

• - capture

•

EXG-300https://www.equicom.hu/etherscope-nxg/

https://www.equicom.hu/etherscope-nxg/


EXG-300 -

EUE 

Kliens Wi-Fi
Internet

Wi-Fi tesztek

EtherScope nXG

Wi-



EXG-300

Menedzsment port

USB-C

Micro SD

Menedzsment port

USB-C



EXG-300 Spektrum adapter

NXT-1000
spektrum adapter

• 2.4 GHz GHz

• EXG- -300

• Grafikonok
• Real Time FFT

• Spectrum Density

• Spectrogram



EXG-300

• Tri-Band antenna
GHz

• RP-

• Wi-Fi app

• Wi-
•

• Kliens



EXG-300

EXG-300

EXG-ACC-KIT EXG-300-LR10G-KIT

EXG-300-KIT



• A Wi-

•
-

•

•

•

AirCheck G3 Pro Wi-

Wi-Fi 6/6E!

AirCheck G3 Pro



ACKG3

AIRCHECK-G3E-PRO

AIRCHECK-G3E-PRO-KT AIRCHECK-G3E-PR-TKT



4. WLAN Site SurveyAutotestAutotest



KONFERENCIA


