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Abstract- In today’s era the enhancement in wireless communication, & high demands for mobile connectivity and the 
evolution of new wireless multimedia applications have produced the motivation to the development of improved wireless 
access technologies. Performance in Data Rate speed increases as technology enhancement takes place. Order of increased 
speed is 2G, 3G (UMTS) then 4G (LTE) respectively. The data rate in LTE is enhanced by using better technologies. UMTS 
uses Wideband Code Division Multiple Access (WCDMA) and High Speed Packet Access (HSPA). Currently the theoretical 
maximum downlink (DL) speed is 14.4Mbps and of uplink (UL) is 5.7Mbps as per Release6-3GPP. Different technologies 
are involved in LTE, for both air interface and core network. LTE uses Orthogonal Frequency Division Multiplexing 
(OFDM) for radio access, together with more advanced MIMO schemes. Theoretical maximum data rates of LTE are 
100Mbps in downlink (DL) and 50 Mbps in uplink (UL). In this paper we will take a glance at 3G & LTE (4G) technologies, 
and a comparative study of 3G & LTE (4G) performance. Long Term Evolution (LTE) gives significant enhancements to 
UMTS 3G systems which comprise improved data rates, system capacity and coverage, with reduced operating costs, low 
latency, seamless backward compatibility, flexible bandwidth operations and multi antenna support. It’s a highly flexible 
radio interface that aims at bridging the gap between 3rd generation and 4th generation standards. 
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I. INTRODUCTION 
 
Wireless communication is one of the most active 
areas of technology development. Today in a world 
of fast changing technology, there is a rising 
requirement for people to get timely access of 
information & able to connect, communicate with 
each other regardless of the location of the each 
individuals or the information. All the devices 
weather it is a mobile, television, washing machine, 
or refrigerator should have latest technological 
features. We want to have access to all necessary 
information, the power of a personal computer place 
in the palm of one’s hand. To provide such a system, 
we need a wireless network with very high data rate 
[1-2]. Data rate is nothing but the speed with which 
data packets are transmitted & received. Long-Term 
Evolution (LTE) is being adopted around the world as 
the primary mobile communications service. 
 
II. REVIEW OF LITERATURE 
2.1. Evolution of Wireless Technology 
The terminology for wireless communication 
technologies are termed as generations, with 1G 
being the analog mobile radio systems of the 1980s, 
2G the first digital mobile systems, and 3G the first 
mobile systems which is handling both circuit switch 
& packet switch. The Long-Term Evolution (LTE) is 
often called “4G”, but many also claim that LTE 
release 10, also referred to as LTE-Advanced, is the 
true 4G evolution step, with the first release of LTE 
(release 8) then being labelled as “3.9G”. This is just 
a label or sequence number for the race of increasing 
mobile system generations. The thoughtful question 
is how they are evolved & what their capabilities are. 

 
Fig 1 gives us a brief picture of evolution of wireless 
technology w.r.t year for the technology evolution 
from 1G to 2G to 3G to 3.5 to 3.9 to LTE to 4G, with 
a comparison of their data rates [3-4]. 
 

 
Fig. 1: Evolution of wireless technology 

 
2.2. UMTS Overview 
As we all knows today for mobile communication, 
3G is one of the world’s best connection method, and 
especially for mobile Internet. 3G 
telecommunications, is a generation of standards for 
mobile phones and mobile telecommunication 
services fulfilling the International Mobile 
Telecommunications-2000 (IMT-2000) specified by 
the International Telecommunication Union (ITU). 
Application services include wide area wireless voice 
telephone, mobile Internet access, mobile TV and 
video calls, all in a mobile environment [5]. As per 
IMT-2000 standards, a system is required to provide 
peak data rates of at least 200 Kbit/s. The main 
characteristics of 3G are to provide mobile 
multimedia services at transmission rate of 144Kbps 
at the high speed, 384Kbps at speed of walking and 
2Mbps indoor. 
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Fig 2: UMTS Architecture as per Release 99 

 
2.2.1. 3G Standards 
3G is also called as Universal Mobile 
Telecommunications System (UMTS), standardized 
by 3GPP, it is first offered in 2001, & was used 
primarily in Europe, Japan, China (however with a 
different radio interface) and other regions 
predominated by Global System for Mobile 
Telecommunication (GSM) or 2G system 
infrastructure. The mobile phones are typically 
UMTS and GSM hybrids. A large number of radio 
interfaces are offered, sharing the same infrastructure: 
original and most widespread radio interface is called 
(Wide Code Division Multiple Access) W-CDMA. 
The (Time Division Multiple Access) TDMA radio 
interface was commercialized in 2009 and is only 
offered in Tibet The latest UMTS release, HSPA+, 
can provide peak data rates up to 56 Mbit/s in the 
downlink in theory (28 Mbit/s in existing services) 
and 22 Mbit/s in the uplink [6]. 
 
2.3 Overview of 4G 
3.9G also called as Long term evolution (LTE) or 
marketed as 4G usually refers to the successor of the 
3G and 2G standards. In USA, 4G is associated with 
International Mobile Telecommunications-Advanced 
(IMT Advanced), though 4G is a broader term and 
could include standards outside IMT-Advanced. In 
fact, the 3GPP is currently standardizing LTE 
Advanced as future 4G standard. LTE system is 
expected to upgrade existing communication 
networks and to provide a comprehensive and secure 
IP based solution where facilities such as data, voice 
and streamed multimedia will be provided to users on 
an "Anytime, Anywhere" basis and at much higher 
data rates compared to previous generations. Fig:3 
represent the architecture of LTE, which include its 
interfaces & hardware components & its 
terminology[6-7]. 

 
Fig 3: LTE Architecture 

There are wide application are present that developed 
to use 4G network. For example wireless broadband 
access, Multimedia Messaging Service (MMS), video 
chat, mobile TV, HDTV content and Digital Video 
Broadcasting (DVB) are being developed to use a 4G 
network. One common characteristic of the new 
services to be provided by 4G is their demanding 
requirements in terms of QoS [8-13]. 
 
2.3.1. LTE Objectives 

 LTE provides high network capacity that is 
more simultaneous users per cell. 

 A data rate of at least 100 Mbit/s between 
any two points in the world. 

 A nominal data rate of 100 Mbit/s while the 
client physically moves at high speeds 
relative to the station, and 1 Gbit/s while 
client and station are in relatively fixed 
positions as defined by the ITU-R. 

 Full connectivity and global roaming across 
multiple networks. 

 Smooth handover/handoff across 
heterogeneous networks. 

 Provides high quality of service for next 
generation multimedia support (real time 
audio, high speed data, HDTV video 
content, mobile TV, etc.). 

 An all IP, packet switched network. 
 Interoperability with existing wireless 

standards. 
 
III. COMPARATIVE STUDY OF 3G AND 4G 
 
3.1. Parameters of 3G & 4G 
As we have discussed above, there are many 
similarities between 3G and 4G, but there are also 
many differences between these two technologies. 
The main difference between UMTS and LTE is the 
use of technology. There are number of technologies 
which comes under 3G including WCDMA and 
HSPA & for LTE OFDM [14-15]. Table No.1 gives a 
brief comparison of the two technologies.  

Table1: Comparison of UMTS &LTE 
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IV. FEATURES OF LTE & UMTS 
 
4.1. UMTS Features 

 Improvement in the data performance, 
multimedia services and access to the internet. 

 Radio interface WCDMA. 
 All connection function by Core Network 

 
4.2. LTE Features 
 Higher data rates in both downlink and uplink 

transmission 
 Reduce packet latency, more responsive user 

experience 
 Flat architecture: IP-based, open interfaces, 

simplified network 
 Flexible radio planning and high spectral 

efficiency 
 Reduce delivery costs for rich communications 
 Long-term revenue stability and growth 
 Coexistence alongside circuit switched networks 

 
CONCLUSION 
 
LTE or 4G is the generation of wireless 
communication that has changed the way through 
which wireless world connects people. It can prove 
itself in today’s world as it ensures a very high data 
rate in uplink & downlink, global roaming etc. Each 
day new things are evolving and are creating more 
qualitative approach in the 4G network. Other than 
advantages of 4G there are some challenges also like 
incorporating the mobile world to the IP based core 
network, smooth hand off mechanisms, efficient 
billing system etc. are to be given special attention. In 
many countries 4G has been launched and the worlds 
looking forward for the most intelligent technology 
that would connect the entire globe. 
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