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ABSTRACT

3GPP LTE represents a major advance in cellular technology.The role of
uplink power control is to suppress interference. Power control refers to
set output power levels of transmitters, base stations in the downlink and
User Equipment (UE) in the uplink. In this thesis the performance of
3GPP Long Term Evolution (LTE) closed and open loop power control
combined with fractional path loss compensation factor is evaluated by
simulating the effects of open loop error, Transmit Control Protocol
(TCP) command. The power by the UE must be controlled to reduce the
power consumption. The uplink power control schemes; the open and the
closed loop power control are investigated to reduce the power
consumption. The effect of the parameters; the compensation factor, the
pathloss and the Power Offset were tested in order to have an operating
point .The closed loop power control with fractional path loss
compensation factor is found to improve the system performance in
terms of mean bit rate. The results showed that an increase in any of

theseparametersincreases the transmission power.
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CHAPTER ONE

INTRODUCTION



1.1 Introduction:

Over the last few years, the requirements concerning services performance have
become very tight. To be able to deliver the strict performance requirements
requested by applications and services, new standards for innovative technologies
are under development. For many operators in many countries, this year is going to

be the starting point for launching Long Term Evolution(LTE ) networks

1.1.1 What isLTE:

It is a broad, still evolving standard under which 4G-type technologies are

grouped. It operates on a different segment of the wireless spectrum.

LTE is the latest standard in the mobile network technology tree that previously
realized the GSM/EDGE and UMTS/HSPA network technologies that now
account for over 85% of all mobile subscribers. LTE will ensure 3GPP’s

competitive edge over other cellular technologies [1].

1.1.2 Objectives of LTE:

Increased downlink and uplink peak data rates while having a scalable
bandwidthAnd improving the spectral efficiency throughall IP network and

standard’s based interface that can support a multitude of user types.

1.1.4 Some specific targets set for LTE:

Increased peak data rate: 100Mbps for DL with 20MHz (2 Rx Antenna at UE),
50Mbps for UL with 20MHz bandwidth andimproving spectral efficiency:
5bps/Hz for DL and 2.5bps/Hz for UL, improving cell edge performance (in

terms of bit rate) and reduce latency.



1.1.5 LTE challenges:

The users expect to have best price while having transparent flat rate and full
internet and multimedia, which leads to the operators challenge, reducing cost per

bit and providing high data rate and low latency.
1.2 LTE performance requirements:

LTE was developed to improve the overall system performance, some of these

performance required as follow.

1.2.1 Data Rate:

LTE has instantaneous downlink and uplink peak data rate ,in downlink 100Mbit/s
in a 20MHz downlink spectrum (i.e. 5 bit/s/Hz), and in uplink peak data rate of
50Mbit/s in a 20MHz uplinkSpectrum (i.e. 2.5 bit/s/Hz)[2].

1.2.2 Cell range and capacity:

LTE provides 5 km optimal size for cell area and 30km sizes with reasonable

performance up to 100 km cell sizes supported with acceptable performance.

And cell capacity up to 200 active users per cell(5 MHz) (i.e., 200 active data

clients).

1.2.3 Mobility:

LTE system optimized for low mobility (0-15km/h) but supports high speed.

1.2.5 Latency:

LTE minimized latency in both user and control plane, user plane latency less than

5ms and control plane latency less than 50 ms.



Reducing latency can Improves the spectrum efficiency and broadcasting and
allows for scalable bandwidth of 20, 15, 10, 5, 3 and 1.4MHz.co-existence with

legacy standards.
1.3 Problem Statement:

e Battery power is a scarce resource for portable devices like mobile,
notebooks, ultra-portables, gaming devices and video cameras which are all
considered as UE. In the coming years these devices will operate over
mobile broadband technology as LTE.

e In a multi user environment a number of user shares the same radio
resources. A consequence of the limited availability of radio channels in the
network is that the same channel has to be assigned to many users.

e Thus a signal intended for a certain user will reach other users and introduce
interference to their connection, and degrade the quality. A user with very
good quality may consider using a low power and still having acceptable
quality. The advantage is that it will disturb other users less, and thereby
their quality is improved.

e Single Carrier Frequency Division Multiple Access (SC-FDMA) has been
chosen as the uplink multiple access technology in LTE. SC-FDMA has a
low PAPR, which leads to lesser power consumption at the UE, which leads

to maximize the battery life.
1.4 Proposed Solution:

Using MATLAB to implement an uplink channel (Transmitter and Receiver) using
SC-FDMA.



Applying both open and close loop Power Control(PC) mechanisms and
calculating performance results. Investigating the results while changing in

performance parameter to get better results.

Setting output power levels is accomplished by PC mechanisms and is categorized

into many and several groups:

(i)  Open-loop power control.
(i)  Closed loop power control.

(il) Combined open- and closed loop power control.

We will be using two mechanisms in this project which are open loop and closed
loop PC.

1.5 Methodology:

The implementation and simulations are carried out using MATLAB.The intension
Is not to give a detailed performance analysis of the power control in LTE system
but to exhibit general performance trends and tendencies under various conditions
and scenario .The implementation and simulations are carried out using MATLAB
and then two power control techniques are proposed with the aim of improving PC
in LTE. Both open loop and closed loop power control schemes are PC techniques
and are supported in LTE.LTE-based power control approach performs close to the
optimal scheme provided that the associated parameters are properly set, so a
comparison has been made between the open loop power control and the closed
loop power control to evaluate which power control algorithm gives a the better
result and optimum system performance. A simplified static simulation approach

has been used which focuses on PC while neglecting the channel aware scheduling
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and retransmissions. The approach consists primarily in taking a “snapshot” of the
system where a configuration of users transmits with a certain psd, and proceeds to

calculate the interference and signal distributions.

1.6 Research Outlines:

This thesis consists of five chapters described as follow:
Chapter 2: introduction to wireless communication and power control.

General introduction about the communication system that came before the LTE

and the LTE itself plus the power control mechanisms used in LTE uplink.
Chapter 3: presents the system design and analysis.

Analyses of the SC-FDMA channel which used in LTE uplink and the system

design used in this thesis.
Chapter 4: simulation results and discussion.

Steps of the simulation used in this thesis and parameters used in it and the

discussion of results taken from the simulation.
Chapter 5: conclusion and recommendations.

The conclusion of our work and some additional recommendation for future work.



