
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ABSTRACT 

The aim of this thesis is to design and investigate the performance 

of the Bluetooth Low Energy (BLE) protocol for piconet (Single-Slave, 

Multi-Slaves) network and Multiple Access piconet, with the activation of 

the feature Data Length Extension (DLE) in the Link Layer (LL) of the 

BLE 4.2 protocol to obtain better performance of the wireless network in 

terms of throughput and latency. The high data rate of the (BLE) protocol 

is due to its Physical layer (PHY) and the addition of some features in the 

link layer. This rate enables the support of data transmission at better 

speed in a short time interval. To make the required performance 

evaluation for the designed and simulated BLE model, it is focused on 

different scenarios (such as Single-Slave (P2P), Multi-Slaves (P2MP) and 

Multiple Access Piconet). Simulation results show that the maximum 

throughput can be obtained at the lowest (Single-Slave piconet) scenario. 

It is also found that increasing the number of slaves (Multi-Slaves piconet) 

reduces network performance in terms of throughput. For single-slave 

piconet, it is found that there is a slight difference between theoretical and 

simulation results (about 2%) while the difference between theoretical and 

practical results is comparatively higher (about 12%). However, for Multi-

Slaves piconet, it is concluded that there is a slight difference between 

theoretical and simulation results (about 0.5% and 0.8%) for (1-master 

with 1-slave) and (1-master with 2-slaves) respectively. While the 

difference between theoretical and practical results is relatively higher 

(about 5.8% and 21.4%) respectively. In comparison with Single-Slave 

piconet, the simulation results of Multiple-Access Piconet scenario (which 

consists of 12 single-slave piconets), shows high degradation (about 86%) 

in the throughput value. This is mainly due to the increase in the 

Frequency Hopping Sequence (FHS) match probability and interference 

among links that communicate simultaneously at the same time and 

hopping frequency. 




