
ABSTRACT 

 The aim of this thesis is to investigate the effect of the (IEEE 802.11n) 

standard that uses advanced Multiple Input Multiple Output (MIMO) system 

with enhancement features (frame aggregation and block acknowledgement) 

at its MAC layer optimal configuration, on the performance of the wireless 

networks in terms of the following: throughput, delay, packet drop and 

retransmission attempt. The high data rate of the (IEEE 802.11n) standard is 

due to its Physical layer (MIMO) system and MAC layer enhancement 

features. This rate enables the standard to support multimedia with Quality of 

Service (QoS) application through its Enhanced Distributed Channel Access 

(EDCA) mechanism. Further, the standard EDCA efficient mechanism for 

service differentiation is enabled and tested to provide high QoS for different 

multimedia (video, voice and File Transfer Protocol (FTP)) applications 

(especially those critical or time sensitive services)  needed by customers. 

Three (3, 9 and 18) uniform and random distributed numbers of node 

scenarios with one access point at different spatial streams (1, 2, 3 and 4) are 

modeled and simulated to make performance evaluation for the IEEE 

802.11n based WLAN. Extensive simulation processes are accomplished to 

optimize the network performance. Simulation results show that the 

maximum throughput can be acquired at the lowest node number scenario. 

The results also show an effective improvement in the performance when 

QoS is applied specially for highly congested (or high number of nodes) 

networks. With respect to the no QoS case and for a 4x4 MIMO, the results 

clarified the impact of QoS application and its effect is best at the highest 

(18) node number scenario, where the maximum improvement in throughput, 

delay, data packets drop and retransmission attempts values are (91.6%, 

34.8%, 54.4% and 72.6%) and (86.4%, 33.9%, 52.2% and 68.9%) for 

uniform and random topologies respectively. Finally, the results are 

confirmed using theoretical analysis and also with practical results for some 

of the low (1 and 3) node number topology scenarios. 


