
Abstract 

Cellular technology is rated as the current technology, it involves whole 

fields of our life, for this reason it requires a good and efficient wireless 

communication system.  

This thesis investigates in how to improve the wireless communication 

system of cellular system. To treat with the effect of multipath. Orthogonal 

Division Multiplexing (OFDM) and Multiple input multiple output (MIMO ) are 

combined together to combat the effect of multipath as well as fading. Space 

Time Block Coding (STBC) was used as a coding technique to make the system 

reliable and more efficient. More and more enhancements are required, as the next 

step, beam forming applied to the system, where the beam-forming or directivity 

approves SNR by steering the main beam to the desired direction. The modeling 

and simulation process of the designed systems are carried out using MTLAB 

software (ver. R2019a). Without directivity, the simulation process reveals that, 

including space time block coding (STBC) results on averagely earn in gaining ≈ 

1.5 dB for different spatial stream. With respect to the no directivity (2×1 case), 

when directivity of 4×1 and 8×1 spatial streams are introduced (at fixed 15 dB 

S/N), the results show an effective improvement in the system performance, the 

bit error rate (BER) improvement values are 85% and 95% for 5 Km (cluster size 

k=4) and 9.5 Km (cluster size k=7) co-channels interferers position for BS 

respectively. 

With respect to the practical section, two computers are connected together 

wirelessly over a base station (BS) ( these computers can be supported by single 

input single output (SISO) and MIMO technology). This BS is represented by a 

MikroTik 951 router board that is based on the IEEE 802.11n standard. This 

router (or BS) supports a 2×2 MIMO technology. Three scenarios MIMO (2×2), 

MISO (2×1) and SISO (1×1) are practically investigated, the investigation 

process shows how the number of transmitter or receiver antennas affect on the 

system performance when the distance between transmitter and receiver is 

changed, where two distances(15 and 25m) are considered. In term of data rate, 



and with respect to SISO, when multiple input single output (MISO) is 

considered , the average system performance improved by 12%, while MIMO 

improves  the average system performance by 72%, this step is carried out at 15m 

of distance, on the other hand, when 25m of distance is considered, and also with 

respect to SISO, the average values of performance improvement are 67% and 

357% for MISO and MIMO respectively. Consequently, at 15m distance the 

average percent reduction in the system transmission time values are 14% and 

51%, while at 25m distance the average  reduction values are 14% and 80% for 

MISO and MIMO respectively. 

 




