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(Radio Frequency)

Name

Extremely Low Frequency

Super Low Frequency

Ultra Low Frequency

Very Low Frequency

Low Frequency

Medium Frequency

High Frequency

Very High Frequency

Ultra High Frequency

Super High Frequency

Extremely High Frequency

Symbol Frequency Range

3 Hz-30Hz

30 Hz - 300 Hz

300 Hz - 3 kHz

3 kHz - 30 kHz

30 kHz - 300 kHz

300 kHz — 3,000 kHz

HF or SW 3 MHz — 30 MHz

VHF 30 MHz — 300 MHz

UHF 300 MHz - 3,000 MHz

3 GHz - 30 GHz

30 GHz — 300 GHz

Wavelength

10,000 km — 100,000 km

1,000 km — 10,000 km

100 km — 1,000 km

10 km — 100 km

1km—10 km

100 m =1 km

10m—-100m

I1m-10m

10cm —100cm

lcm—-10cm

1mm-—10 mm




I} (Radio Frequency)
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(Radio Frequency)

72 MHZ

580 MHZ

1200 MHZ

24 GHZ = 2.401 - 2.473 (5 72MHZ)
5 GHZ = 5.150-5.350, 5.470-5.850 (& 580 MHZ)
6 GHZ = 5.925 - 7125 (& 1200 MHZ2)

24/5/6 GHZE StLte| a7t oL £ Y-S 20| 2 L(L.



X2 (Channel)

22MHZ 20MHZ
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X1 (Channel) - H| ZHd 1A

2.4GHZ 2.4GHZ
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DFS - 5GHZ

5150 5350
5470 5850
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DFS - 5GHZ

ESTTEN 5GHZ (DFS {2 AL8) 5GHZ (DFS X{|'2 O|ALE)
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WIFI MICHE Mds X0

WIFI A|CH 802.11n 802.11ac 802.11ax

AE Fob= . 5 2.4/5/6
Z|CH CHYE =

160MHZ 160MHZ
Modulation 256QAM 1024QAM
AME Arch OFDM OFDMA
0 ds 6.9Gbps 10Gbps O 4

802.11be
2.4/5/6
320MHZ
4096 QAM
OFDMA. MRU
40Gbps 0|4
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802.11ax 1024 QAM

802.11ac 256 QAM

802.11n 64 QAM

Total Data Rate (Mbps)

Encoding
OFDM 12
OFDM 18
OFDM 24
OFDM 36
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WIFI MICHE Mds X0

WIFI M|CH 802.11n 802.11ac 802.11ax
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WIFI M|CH 802.11n 802.11ac 802.11ax
20MHZ 72.2Mbps 83Mbps 135Mbps
40MHZ 150Mbps 200Mbps 286Mbps

80MHZ Oj X[ & 433Mbps 600Mbps
160MHZ Oj X[ & 866Mbps 1200Mbps
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WIFI ‘45 - CtH|L}

WIFI M|CH 802.11n 802.11ac 802.11ax 802.11be
Spatial Streams Z[C{ X|-& 4 16

O HE S 600Mbps . . 40Gbps O] 4t

<M|ICHE Spatial streams Z|CH X[ &>
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5GHZ x 4 Spatial Streams
6GHZ x 4 Spatial Streams

C9166 AP
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2.4/5GHz 2.4/5GHz

5 GHz

o I , EN
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6GHz ge 6 GHZ Scarning 6 GHz

5 GHz
2.4/5GHz 2.4/5GHz

BLE

<Cisco 9166 AP QHE||L} Hi X|>

Antenna

Frequency Combination

Wi-Fl
2.4/5 GHz

2.4 ~2.5 GHz
5.15~5.85 GHz

Antenna Type

Polarization

Wi-Fl
5 GHz

5.15~5.85 GHz

Wi-Fl
6 GHz

5.93~7.12 GHz

Scanning

2.4~2.5 GHz
5.15~7.12 GHz

15

BLE

2.4~2.5 GHz

PIFA - Planar Inverted “F” Antenna




o == | XY FoLe | L L | A= | MIMO
Galaxy 24 2.4/5/6GHZ 160MHZ

IPhone 15 2.4/5GHZ
Lenovo X1 2.4/5/6GHZ
MacBook Pro (2023) 2.4/5/6GHZ

80MHZ
160/80MHZ
160/80MHZ

L
2
iIPhone 15 pro 2.4/5/6GHZ 2 160/80MHZ
2
2
2
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MIMO - SU/MU

<Single User MIMO> <Multi User MIMO>
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£ = M7|e| He}

FSPL(dB) = 10log;, ((

d — Distance in km

dndf ) 2) FSPL(dB)=20log,,(d)+20log,(f)+92.45
f — Frequency in GHz

Signal
Strength

Frequency (f) related:

Distance (d) related:
6dB every time distance is doubled

Distance (m)
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AP AX|

10 - 15%

15 - 20% (voice)

« 10-15% overlap == A& #&. (Voice2| #&ot 23)
« Client 0M APS| 4127t -67dBmO| &= HE| x 1.4 ZtHH22 AP & X[ -> 15-20% overlap
«  APZH ZHAZ CHE 10M L{2.
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Catalyst 9166 (XOR) 5-GHz client serving radio

Catalyst 91681 Serles Wi-Fi € Access Poimts
8 Gis - Arimath

« XOR - Norowalized

Catalyst 31681 Sertes Wi-Fi 6E Access Points
5 GMz - Dlovation - XOR - Normalaed

Catalyst 9166 6-GHz client serving radio

Catalyst 31661 Serles Wi-Fi 6E Access Points
6 GMz - Asienaih - Clivet Serving - Normalized

Catalyst 31661 Serles Wi.Fi 6E Access Points
€ GMa - Ehrvation - Chent Serving - Normalaed
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b START TEST

€| 0001:31- 00:01:30

THROUGHPUT

Bytes lost

Max consecutive D...

RTP BLU-RAY (45 MBPS)... THROuGH

ot APl EX|2 & ME 20| Z

Datagrams sent

Datagrams received

Bytes sent

Bytes recefvi

Measured time (seq)

Duplicate DG sent

DG out of order

D> START TEST

&/ 00:01:31-00:01:30
THROUGHPUT

One-way latency = 219.45 ms

Bytes lost Average (ms) Average (ms)
Max consecutive D. Max delay variatio. Estimated error (ms)

RTP BLU-RAY (45 MBPS)...

USER 6

Average DF (ms)

Average MIR (ms)

Datagrams sent

Datagrams received

Bytes sent

Bytes received

Measured time (sec)

Duplicate DG sent

DG out of order

Tefa M2k =2 APe| 2 X|2f

=
7(
T

It

=
AL
T

22 850 Hs &

ol
e,
rr
P
0Q H
L

~
2= O|&LICE

L Ct.



11M / 20 MHz

11M / 40 MHz

11M / 80 MHz
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