MIMO In IEEE

MIMO In IEEE 802.11 n latest version (2009 draft) use
After coming out from the OFDM block, the signal is transmitted by using multiple antennas the technique called MIMO. This technique was involved to the simulation model even it is extra part for the project due to this technology will be used in near future.

MIMO (multiple input and multiple output) technique use more than one transmitter antenna to transmit data at the transmitting end and more than one receiver antenna used to receive the data at the receiver end. Because of that MIMO technology increases the data throughput and link range without using extra bandwidth or extra transmit power. This technology reduced fading effect of a communication channel by using multiple transmitting antennas. And also this can achieve High link reliability and high Spectral efficiency. In IEEE 802.11 n latest version (2009 draft) used three types of signal processing techniques for MIMO.
Spatial Multiplexing
Out going signal stream is subdivided in to multiple pieces, those are called Spatial streams[c1].then those subdivided signals are transmitting through different antennas. Then those signals are combined with different strength and different delays. At the receiver used Spatial Multiplexing(SM) techniques to reproduce the original signal. This technique can increase the maximum data rate.All 802.11n APs must implement at least two Spatial Streams, up to a maximum of four[c2].
Space-time Block Coding
Number of transmitting antenna used to transmit signal stream redundantly with diferntly -coded spatial streams, at the receiver compared the arriving spatial streams and discover the original signal stream. That is STBC improves reliability by reducing the error rate experienced at a given Signal to Noise Ratio (SNR)[c3]. This optional 802.11n feature may be combined with SM, but can only be used when the number of transmit antennas exceeds the number of receiver antennas[c4]. In this project has tended to focus on Space-time Block Coding as the Signal processing technique,rather than on spatial Multiplexing or Transmit beamforming(TxBF)
Transmit Beamforming (TxBF)
Transmitter transmit the signal stream towards the reciver by concentrating transmitted RF energy in given direction to steer signal in the best derection, the transmitter needs to know how that signal will likely be received[c5]. This “channel knowledge” can be obtained implicitly (by assuming the propagation is identical in both directions)or explicitly(by obtaining feedback from the receiver)[c6].
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Abstract
This project is based on a QPSK modem which has been used WLAN IEEE802.11n latest Wi-Fi standard. In this report the simulation model has been designed by using Matlab Simulink. The model has mainly been included QPSK technique to modulate the data and the modulated signal goes through the convolution block for the aid of error detection and correction purpose. After wards, the signal reaches to the OFDM block and then transmits the signal to the Receiver by using MIMO technique.

Finally the performance of the AWGN channel and the OFDM technique were investigated and suggested to improve the model to get the high performance to the real time application.
Conclusion
The expectation of this project is to plot the BER Vs SNR graphs which must be same as theoretical graph. The practical graph has been plotted by observing the values for BER for given SNR values for 1 to 12dB.

The first modulation model which has been designed has not used the convolution block. when SNR was set to 0 in this model the Max BER was 0.5. and SNR was set to 12 the Max BER was 0.

After that , three simulation models were designed which have been added convolution block, OFDM and MIMO blocks respectively.

For all of these three models, SNR was set to 0 and 8 to observe the Max BER. The results were 0.5 and 0 from all simulation models.

When comparing the graph between with convolution block model and without convolution block model , it can be concluded, the model which has convolution block can be used for low SNR than the other model (without convolution). Therefore, convolution block is essential for the modem to recover a massage which has high noise. 

