
ABSTRACT 

         The aim of this thesis is to study and investigate the impact of the 

IEEE802.11ac standard on the wireless local area network (WLAN) 

performance in the term of throughput and delay. Many new features and 

enhancement are added to PHY layer and MAC layer of this standard. These 

features enables the IEEE802.11ac standard to satisfy very high data rate 

which allows this standard to support multiple media traffic with Quality of 

Service (QoS) deployment through its EDCA (Enhanced Distributed Channel 

Access) mechanism. Further, the EDCA of a standard is an effective 

mechanism has been tested and enabled in order to provide high Quality of 

Service for various multi-media (critical time services) required by users. 

Also, the IEEE802.11ac standard introduces DL-MU-MIMO (Downlink 

Multi-user multinput multioutput), which enable the Access-Point (AP) to 

simultaneously transmit to various receivers using multiple spatial streams 

(SS). MU-MIMO transmissions are limited to four receivers. In this thesis four 

(5, 15, 30 and 45) number node scenarios with one AP at various SS (1, 2, 3, 

4, 5, 6, 7 and 8) are simulated and modeled to assess performance for 

IEEE802.11ac standard. In order to optimize network performance, extensive 

simulation processes are achieved. The simulation results illustrated that the 

highest throughput may be obtained at the scenario with the fewest number of 

nodes. The results showed significant enhancement in the performance when 

Quality of Service is applied, especially for highly congested (or large number 

of nodes) networks. With respect to no QoS state and for an 8×8 MIMO, the 

results illustrated the effect of Quality of Service deployment and its impact is 

better at the largest (45) number of node scenario, where the obtained 

maximum improvement values are 56.1% and 94.4% for delay and 

throughput, respectively. Finally, the results are confirmed using theoretical 

analysis and also with practical results for some of the low (1 and 5) node 

number topology scenarios. 



 

 

For DL-MU-MIMO, beamforming is applied and its effect on the network 

performance is investigated for different (2×2 and 4×4) antennas 

configurations. The beamforming or directivity improves SNR by steering the 

main beam to the desired direction and reduce the effect of other nodes 

interference. Simulation results show that the performance can be enhanced 

and with respect to the SU-MIMO (1×1), the MU-MIMO (4×4) results have 

shown throughput improvements of 253 and 245 Mbps for simulation and 

practical results respectively. 

 




