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Abstract 

The Internet of Things (IoT) can be considered the future of the Internet. 

IoT aims at providing an Internet connection to widely distributed devices with 

sensing or actuating capabilities. This would eventually lead to tightly 

integrating wireless sensor networks into the Internet that we are all familiar 

with nowadays. Wireless sensor networks (WSNs) can be found in many 

applications today. Examples are surveillance, forest fire detection and 

combating, healthcare etc. The data collected by WSN devices can be of 

interest to many users which could be residing far away from where these 

networks are actually installed. Since these networks may be installed remotely 

where access to Internet infrastructure may not be easily available, we need 

some access technology that can provide the link between the two worlds. 

LTE, due to its unique characteristics which include internet protocol (IP) 

compatibility and relative ease of deployment, can play an important role in the 

IoT.  

LTE can be used to provide the needed Internet connectivity for WSNs. 

However, this integration process faces important challenges. One of the main 

challenges is that LTE is mainly designed for human to human 

communications such as voice calls, video streaming, online gaming, and 

social networking. On the other hand, due to the difference in the applications 

that are supported by WSNs, the traffic generated by these networks is 

completely different than the regular traffic that can normally be served by 

LTE (i.e. human to human traffic). Therefore, traffic modeling of WSNs is a 

crucial step towards finding a common ground for the integration between the 

two network types. 

Machine to machine (M2M) communications is considered a subset of IoT. 

For this purpose, the 3GPP group is working to evolve LTE to support the 

requirement of M2M communications. Resulting from their efforts are the 

architectural model and the requirements of M2M communications over LTE-

Advanced. Architecture, challenges and applications of machine to machine 

communications. 
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In this thesis, we aim to shed some light on the integration requirements 

between WSNs and LTE within the framework of the M2M. This is done by  

 Studying different LTE scheduling and resource allocation 

techniques form M2M perspective. Hence, we categorize resource 

allocation into four categories; Power-efficient schedulers, Quality 

of Service-based (QoS) schedulers, Multi-hop-based schedulers and 

low complexity schedulers. This categorization is based on MTC 

requirements.     

 Studying the traffic characteristics of a certain MTC application such 

as intrusion detection system and discussing the possibility of 

mapping traffic pattern that is generated from MTC system to what 

is normally expected by LTE networks. Studying traffic 

characteristics enables us to design a resource allocation algorithm 

that is capable to support M2M traffic.      

 Design low complexity scheduling algorithm designed for MTC, by 

using Doubly Stochastic Approximation (DSA) method. The 

algorithm designed mainly in order to maximize the sum rate of the 

eNB and minimize the delay of MTC devices deployed in disaster 

area with delay critical applications. 

 Design a radio resource division algorithm to divide the available 

resources between different eNBs deployed in disaster area where 

there is no LTE coverage, the algorithm divide resources between 

nodes taking into consideration the QoS requirements of MTC 

devices. 

 Finally, we introduce the predictive resource allocation algorithm by 

using weighted least square error (WLSE) algorithm, where the 

resource allocation algorithm tries to predict the allocation 

parameters in order to decrease delay.      

 

Keywords: Internet of Things; LTE Scheduling; Machine to Machine Communication; 

Machine Type Communication; Quality of Service; Resources allocation; Traffic 

Characterization.   
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