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●  The 802.11 wireless LAN, also known as WiFi.

● There are several 802.11 standards for wireless 
LAN technology.



  

1. 802.11a

Specifications

● Date of standard approval - July 1999

● Maximum transfer rate(Mbps) - 54

● Typical range indoors (Metres) - ~30

● RF Band (GHz) - 5



  

2. 802.11b

Specifications

● Date of standard approval - July 1999

● Maximum data rate (Mbps) – 11

● Typical range indoors (Metres) - ~30

● RF Band (GHz) - 2.4



  

802.11b contd...

● Although 802.11a was ratified at the same time as 802.11b, it never 
caught on in the same way despite the fact that it offered a much 
higher data transfer rate. The reason for this was that it operated 
in the 5 GHz band rather than the 2.4 GHz band, and this made 
chips more expensive. 

● When transmitting data 802.11b uses the CSMA/CA(Carrier Sense 
Multiple Access/Collision Avoidance) technique that was defined in 
the original 802.11 base standard and retained for 802.11b.



  

802.11b contd...

● Although 802.11b cards are specified to operate at a basic rate of 11 Mbps, 
the system monitors the signal quality. If the signal falls or interference 
levels rise, then it is possible for the system to adopt a slower data rate 
with more error correction that is more resilient. Under these conditions the 
system will first fall back to a rate of 5.5 Mbps, then 2, and finally 1 Mbps. 
This scheme is known as Adaptive rate Selection (ARS).

● Although the basic raw data rates for transmitting data seem very 
good, in reality the actual data rates achieved over a real time network 
are much smaller. Even under reasonably good radio conditions, i.e. good 
signal and low interference the maximum data rate that might be expected 
when the system uses TCP is about 5.9 Mbps. This results from a number 
of factors. One is the use of CSMA/CA where the system has to wait for 
clear times on a channel to transmit and another is associated with the use 
of TCP and the additional overhead required. If UDP is used rather than 
TCP then the data rate can increase to around 7.1 Mbps.  



  

3. 802.11g

Specifications

● Date of standard approval - June 2003

● Maximum data rate (Mbps) – 54

● Typical range indoors (Metres) - ~30

● RF Band (GHz) - 2.4



  

4. 802.11n

Specifications

● Date of standard approval - 2009

● Maximum data rate (Mbps) – 600

● RF Band (GHz) - 2.4 or 5

● Typical range indoors (Metres) - ~55

● Number of spatial streams - 1, 2, 3, or 4



  

802.11n contd...

To achieve this a number of new features that have been incorporated 
into the 802.11n standard to enable the higher performance.

1. Backward compatibility switching.

 802.11n provides backward compatibility for devices in a net using 
earlier versions of Wi-Fi, this adds a significant overhead to any 
exchanges, thereby reducing the data transfer capacity. To provide the 
maximum data transfer speeds when all devices in the net at to the 
802.11n standard, the backwards compatibility feature can be removed. 
When earlier devices enter the net, the backward compatibility overhead 
and features are re-introduced.  



  

802.11n cntd….

2.MIMO (MULTIPLE INPUT MULTIPLE OUTPUT)

In order to be able to carry very high data rates, often within an office or domestic 
environment, 802.11n has utilised MIMO. This gives the maximum use of the available 
bandwidth.

The 802.11n standard allows for up to four spatial streams to give a 
significant improvement in the available data rate available as it 
allows a number of different data streams to be carried over the 
same channel. 

As might be expected, the number of data streams and hence the overall 
data capacity is limited by the number of spatial streams that can be 
carried - one of the limits for this is the number of antennas that are 
available at either end. 



  

802.11n cntd...

3. Antenna technology

For 802.11n, the antenna associated technologies have been significantly 
improved by the introduction of beam forming and diversity.

Beam forming focuses the radio signals directly along the path for the receiving 
antenna to improve the range and overall performance. A higher signal level and 
better signal to noise ratio will mean that the full use can be made of the channel.

Diversity uses the multiple antennas available and combines or selects the best 
subset from a larger number of antennas to obtain the optimum signal conditions. 
This can be achieved because there are often surplus antennas in a MIMO 
system. As 802.11n supports any number of antennas between one and four, it is 
possible that one device may have three antennas while another with which it is 
communicating will only have two. The supposedly surplus antenna can be used 
to provide diversity reception or transmission as appropriate.
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