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Summary:  

 

As the world grows in technology, demand of higher data rates increases. LTE and 

LTE-Advanced systems offer high data rates with low latencies. Some technologies 

used in LTE and LTE-Advanced systems depend on the performance of the control 

channels PDCCH and enhanced PDCCH. One of the main operations in the control 

channels is the search space allocation scheme, in which the UE performs blind 

decoding to search for control information intended for it. The work and study done in 

this thesis targets the development of the standard search space allocation scheme into a 

more scattered design to decrease the blocking probability of all UEs in the cell; and 

hence allows for more enhancement and developments in the data rates. 

The proposed scattered search space design of the allocation scheme offered better 

performance than the standard search space design and other schemes proposed in 

various research papers. 
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Abstract 

As the world grows in technology, demand of higher data rates increases. LTE and 

LTE-Advanced systems offer high data rates with low latencies. Some technologies 

used in LTE and LTE-Advanced systems depend on the performance of the control 

channels PDCCH and enhanced PDCCH. One of the main operations in the control 

channels is the search space allocation scheme, in which the UE performs blind 

decoding to search for control information intended for it. The work and study done in 

this thesis targets the development of the standard search space allocation scheme into a 

more scattered design to decrease the blocking probability of all UEs in the cell; and 

hence allows for more enhancement and developments in the data rates. 

The proposed scattered search space design of the allocation scheme offered better 

performance than the standard search space design and other schemes proposed in 

various research papers. 



 

1 

 

Chapter 1 : Introduction 

There have been great improvements in the industry of wireless communication 

systems. The need started with voice communication, followed by text messages, and 

then focus started to shift to data services. Data and Internet services in wireless 

communication systems started with the 3rd generation (3G) networks, then the 

demand for higher bitrates and mobility support led to the 4th generation (4G) networks 

known as Long Term Evolution (LTE). LTE offered many features such as higher 

bitrates, higher capacities, wide coverage, mobility support and many other services. 

LTE is used nowadays in many countries all around the world. Then as the need for 

more services and functionalities increased, more updates were added to LTE standards 

to come up with LTE-Advanced. LTE-Advanced is not just an upgrade to LTE; it also 

supports many other important features that emerged during its development. The 

implementation of the new services and features required higher system performance 

across the layers of LTE-Advanced system. 

1.1. LTE and LTE-Advanced Physical Layer 

In order to support the features offered by LTE-Advanced, the functions of the 

physical layer (PHY) are required to support higher capacities, users and bitrates. PHY 

is responsible for the reliable transfer of data and information between the base station 

named evolved Node-B (eNB) and the User Equipment (UE) through the air interface, 

Downlink (DL) from eNB to UE and Uplink (UL) from UE to eNB. It relies on many 

channels that carry different types of information to be exchanged between eNB and 

UE. The channel carrying the data, called the Physical Downlink Shared Channel 

(PDSCH), and the channel carrying the essential control information, called Physical 

Downlink Control Channel (PDCCH) are the main DL channels. The LTE standard 

used PDSCH and PDCCH, but due to the need for more services enhanced PDCCH 

(EPDCCH) was introduced in LTE-Advanced standard. 

1.2. The Thesis Proposal 

This thesis proposes a new scattered design for the search space allocation scheme 

that can be used in LTE and LTE-Advanced to improve the performance of the control 

channels PDDCH and EPDCCH. Simulations were conducted to measure the 

performance of the proposed scattered design with respect to the performance of the 

standard search space scheme design using some metrics such as the blocking 

probability of UEs in various conditions. 

The proposed scattered design is proved to have better performance than the 

standard search space allocation scheme. 


