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History of Wi-Fi 

ÅWi-Cƛ ǿŀǎ ŀ Ǉǳƴ ƻƴ άIƛ-Cƛέ ŀƴŘ ƴƻǘ ǎƘƻǊǘ ŦƻǊ ά²ƛǊŜƭŜǎǎ CƛŘŜƭƛǘȅέ 

ÅWaveLAN, created by NCR and AT&T to link cash registers was the precursor for Wi-Fi. 

ÅWi-Fi was formalized as 802.11 by the IEEE (Institute of Electrical and Electronics 
Engineers) 
ÅTo fulfill the need for high-speed data communications as an extension of the  

Ethernet (10/100/1000+ Mbps) protocol through wireless technologies instead 

ÅFor portable, mobile and fixed remote applications 

ÅAll Wi-Fi IEEE specifications fall into the 802.11 standards family 

ÅCompare to FCC Part 97 rules for the Radio Amateur Service 

ÅWi-Fi certification of products is performed by The Wi-Fi Alliance (www.wi-fi.org ) 

ÅIt is a worldwide network of companies that provide Wi-Fi and related 
equipment 

ÅLook for this logo on officially certified Wi-Fi devices and equipment  
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http://www.wi-fi.org/
http://www.wi-fi.org/
http://www.wi-fi.org/
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Acronyms and Definitions 

ÅSpatial Streams 

ÅA method to use various polarizations and antenna diversity to achieve higher throughput than if using a 
single frequency/single stream.  Common number of streams in current products are 2, 3 & 4 streams and 8, 
8+8 and 16 streams for new and future products 

ÅMCS ς Modulation and Coding Scheme 

ÅDefines spatial streams and data rate 

ÅRSSI ς Receive Signal Strength Indicator 

ÅModulation Types: 

ÅCCK ς Complementary Code Keying 

ÅDSSS ς Direct Sequence Spread Spectrum 
ÅBPSK ς Binary Phase Shift Keying 

ÅQAM ς Quadrature Amplitude Modulation 

ÅOFDM ς Orthogonal Frequency-Division Multiplexing 
ÅOFDMA ς Orthogonal Frequency-Division Multiple Access 

ÅAllows multiple users due to sub-carriers 
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Acronyms and Definitions continued 

ÅAP ς !ŎŎŜǎǎ tƻƛƴǘ όǘƘƛǎ ƛǎ ȅƻǳǊ ƘƻƳŜΩǎ ²ƛ-Fi router) 

ÅSISO ς Single Input/Single Output (single transmission stream) 

ÅSU-MIMO ς Single User Multiple Input/Multiple Output 

ÅDL-MU-MIMO ς Download Multiple User MIMO 

ÅRU ς Resource Units (smaller frequency allocations for each user on a full Wi-Fi channel) 

ÅU-NII ς Unlicensed National Information Infrastructure radio band 

ÅISM ς Industrial, Scientific and Medical; refers to unlicensed bands 

ÅDFS ς Dynamic Frequency Selection (listen for RADAR before use) 
ÅUsed on U-NII-2 and 2e sub-bands 

ÅCSMA ς Carrier Sense Multiple Access/Collision Avoidance 

ÅBER ς Bit Error Rate 

 
K4GTR kevindscott@bellsouth.net 5 



Wi-Fi Throughput Speeds 

ÅImportant Note:  The maximum network speeds are controlled by: 
ÅIncoming data rate from your Internet Service Provider (ISP) ς ¢ƘŜ άhǳǘǎƛŘŜέ 

World 

ÅThe Wi-Fi generation of your wireless router  

Å¢ƘŜ ŎŀǇŀōƛƭƛǘȅ ƻŦ ȅƻǳǊ ŘŜǾƛŎŜΩǎ ²ƛ-Fi network card or IC 
Å2.4/5 GHz 

Å20/40/80/160 MHz channels 

ÅThe number of spatial streams 

ÅDistance from your Wi-Fi router 
ÅMCS level 
ÅMCS0 is slowest 

ÅMCS7, 8, 9 or 11 is the fastest 
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FCC Allocations 
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2.4 GHz (60 MHz BW) 5 GHz (685 MHz BW) & 6/7 GHz (1190 MHz BW) 



2.4 GHz 
Channels 

ÅNote that you can only have THREE non-
overlapping channels 

ÅMost commonly used channels are 1, 6  and 11 
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2.4 GHz is 
CROWDED 



Current 5 GHz Channels 
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802.11b/a/b Definitions 
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FT8 and PSK31 Modulation (as a comparison) 

ÅFT8 (8-GFSK, Eight-State Gaussian Frequency Shift Keying) 

 

 

 

 

ÅPSK31 (Phase-Shift Keying) 
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Earlier Wi-Fi Modulation Types (b/a/g/n) 

ÅCCK 
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Å4 ς 64 QAM 



QAM Constellations 

Å4 to 256 QAM 
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802.11n = 
Wi-Fi 4 

ÅKey Improvements 

ÅMultiple special 
streams 

ÅWider bandwidth 

Å2.4 GHz ς 40 MHz 

Å5 GHz ς 40 MHz 
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802.11n/ac/ax ς Wi-Fi 4 to Wi-Fi 6 
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Improvements 
shown by arrows 



OFDM Modulation (a/g/n/ac ς Wi-Fi 4/5) 
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OFDMA Modulation (ax - Wi-Fi 6) 
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Å OFDMA uses QAM subcarriers 
Å Can split up subcarriers in multiple sizes for 
άǇŀŎƪƛƴƎέ ƳƻǊŜ ǳǎŜǊǎ 

More Speed 



MCS Tables 

ÅLists the potential maximum data rate based on: 
ÅNumber of Spatial Streams 
ÅHorizontal polarization 

ÅVertical polarization 

ÅOrthogonal polarization 

ÅSpatial diversity 
ÅThis is more pronounced as the wavelength gets shorter/frequency higher 

ÅMCS Level  
ÅThis changes based on bit error rate 

ÅAffected by distance from AP 
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802.11ax MCS Table 
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Zoomed MCS Table 11ax Three Streams 
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Zoomed MCS Table 11ax  
Eight Streams/160 MHz Channel 
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