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Abstract: OFDM is a technique which falls under the category of Frequency divison Multiplexing. This technique is basically a modulation
technique which is used for multi carrier emission. OFDM basically overcomes the problems of severe attenuation, fading and various
interferences like Inter symbol Interference, adjacent channel interference. On the other hand LTE is a standard for communications like mobile

phone communication with very high capacity and data rate. By employing OFDM in LTE it makes the spectrum flexible, low cost and can provide

very high peak rates.
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1) Introduction
OFDM is broadly employed in 2 kinds of operating environs as given below:

1) A wireless environment

2) A wired environment.
When it is used to transmit signals through wires for example coaxial cable and twisted wire pairs, then it is
known as digital multi-tone. Digital multi tone is that central innovation for every digital subscriber lines
networks which offer increased speed service of data through present cellphone systems. But, in case of

wireless environs like wireless local area network and radio broadcasting system, it is known as OFDM.

1.1) Basic principle of OFDM:

In orthogonal frequency division multiplexing, one higher-information rate stream is separated into a diversity
of low rate streams. These data streams are concurrently transferred over few narrow subchannels. OFDM is
not merely a modulation technique, moreover a multiplexing method. a graphic representations will make it
easy to know the working of orthogonal frequency division multiplexing as OFDM starts with the alphabet
“Q", i.e., orthogonal. Because of this Orthogonality, OFDM be different from FDM. The difference between
OFDMand FDM is illustrated in Figure 1.1.

From Figure 1.1, it can be concluded that so as to execute the predictable corresponding transmission of data
by FDM, a guardband should be inserted among the various carriers to eradicate the interference of inter
channel. This ends up in incompetent utilization of the exclusive and infrequent spectrum resource. Thus in
the mid of 1960s, it stimulated the searching for a frequency division multiplexing scheme with overlapping

multicarrier modulation. To understand the overlapping multi carrier scheme, we require perfect orthogonality
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Figure 1.1 Comparison between standard OFDM and FDM.

1.2)  Orthogonality

The spectral productivity of a framework is characterized by the transferred bit rate in the frequency space. In
a multi carrier broadcast, the dispersing among 2 sub carriers is critical so as to have a bandwidth effective
framework.

If the space among the sub-carriers is huge, a higher bandwidth should be needed for transmitting a flag with
comparable rate and consequently hence the spectral effectiveness is low. It can be found in Figure 3-3,
keeping sub carriers from overlaping eradicates the inter- channel impedance at the expense of data
transmission orthogonal frequency division multiplexing incompetence.

To resolve this problem, orthogonal frequency division multiplexing is presented where the focal point of one
sub carrier is situated with the end goal that it lands into the invalid of the neighboring sub carrier as appeared
in Fig. 3-4.. The Orthogonality concept was firstly presented by Chang in [64]. As appeared in Fig. 3-4,

practically half of the transfer speed is spared by enabling the subcarriers to overlapping.
In OFDM systems, assume that:

OFDM symbol period =Ts

Minimum subcarrier spacing is 1=Ts.

With these mathematical constraints, the combination of the item of the any of the sub carriers fsc over a
symbol period called Ts and received signal will extract that subcarrier fsc only. This is due to that result will
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be zero when the integration of the product of any other subcarrier and fsc over Ts will take place. This shows
that there is no Inter channel interference in the system while achieving bandwidth savings of almost 50%.

In the sense of multiplexing, we allude to Fig 1.2 to delineate the idea of orthogonal frequency division
multiplexing. Every Ts (symbol period) seconds, a sum of N composite valued no.’s Sk from various phase

quadrature and amplitude modulation group indicates are utilized to regulate N diverse composite carriers

focused at frequency fk; 1 -k-N.
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Figure 1.2. Graphical Representation Of OFDM signal

Figure 1.3. Spectra of (a) an OFDM subchannel (b) an OFDM symbol
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The complex signal is acquired by collecting every N modulated carrier. It is seen that orthogonal frequency
division multiplexing accomplishes FDM through baseband processing instead of bandpass filtering. As
appeared in Fig 1.3, the specific spectrum is in shape of sinc. Despite the fact that they are not band restricted,
each sub carrier might be isolated from the remaining subsequently symmetry ensures that the interfering
sincs contain null value at the recurrence where the sinc of intrigue has a pinnacle. In OFDM systems, the
spectrums of subcarriers are not separated to each other but they are overlapped to each other.

Ch.1 Ch2 Ch3 Ch.4 Ch.6 Ch.7 Ch.8 Ch.9

Conventional multicarrier techniques
Saving of bandwidth

Ch.10

lfrequency

Ch2 Ch4 Ché6 Ch.8 Ch.10
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Orthogonal multicarrier techniques frequency

Figure 1.4.(a) Conventional Multicarrier Technique (b) Orthogonal Multicarrier Modulation Technique

Following points should be considered to achieve orthogonally:

1. Sender and receiver must has to be synchronized.

2. Sender and receiver must be of high quality, as well as their parts.

1.3) Cyclic Prefix

To lessen the impact of the delay spread of the multi-path networks, the overview of CP (cyclic prefix) among
two successive orthogonal frequency division multiplexing symbols is utilized in extraterrestrial schemes. For
simplifying the synchronization process, a duplicate of the end of the transferred OFDM symbols are included
before the information stream, after the Inverse FFT operation. The length of cyclic prefix is variable and

should be set to retain a bandwidth productive framework..
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Figure 1.5 Temporal Representations of OFDM Symbols

Let,

D = denote the last symbols set of the orthogonal frequency division multiplexing symbol

Ns= Total No. of sub carriers.
The subsequent are the variables on which the CP’s length relies upon:

(1)-The length of the channel: for flawless equalization, channel’s length, should be less than the CP’s length
i.e. D. Thus it can be given as:

D>L.

(2). System performance: CP signifies a idleness of the orthogonal frequency division multiplexing symbol’s

end, where the productivity of spectrum is decreased Scientifically it is written as:

Ns/ ( Ns+D).

to get a spectral productivity nearby 1, where value of Nsshould be inclined to infinity.

(3). Complexity: the Fast Fourier transform (FFT) activities are done on blocks of size Total No. of sub
carriers. (Ns) , thus for a practicable framework, the Ns value can’t be Augmented indeterminately. In these

kinds of cases trades off among spectral efficacy and intricacy should be come to.

(4). Channel type: to achieve the convolution circularity, the channel should stays consistent throughout the

broadcast of one orthogonal frequency division multiplexing Symbol. In such situations, the variety carried by
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the framework can't be expanded regardless of whether estimation of Ns increment. Thus, the decision of Ns
relies upon the type of channel.

2) Benefits of OFDM (Orthogonal frequency division multiplexing) System

OFDM has many useful features over the single- carrier modulation network i.e. a online communication. A
great deal of purposes behind which orthogonal frequency division multiplexing is emerging and well known

currently and is the forthcoming for online industry's will be shown in the section.

I- Multipath Delay Spread Tolerance

Orthogonal frequency division multiplexing is exceptionally protected against interésymbol interference and
multipath delay spread caused by a radio channel. Since the time length of the symbol is lengthier, delay
spread impact gets decreased by the equivalent components. Anyhow this, by utilizing the idea of guard time,
the concept of ISI, cyclic extension, idea of the intercarrier and interfernce cyclic extension are removed [28].

ii- Frequency Selective Fading Channels Protection

If radio channel experiences frequency selective fading, at that point there is a requirement of complex
equalization methods at the receiving end on the account of single -carrier regulation. Be that as it may, on
account of orthogonal frequency division multiplexing, the available bandwidth is divided in a no. of
orthogonal subcariers at limited interims In this way, we can anticipate that, by means of flat fading
subcariers, might alter the associated subcarrier radio channel phase or gain. At the less than desirable end,
each subcarrier just required to it experiences the radio channel phase or gain weighting. On account of
amplitude alteration, straightforward equalizer structure is adequate to address the mutilation in each sub-

carrier [28].

iii- High Spectral Efficiency

In the event that we permit the overlapping of orthogonal frequency division multiplexing subcarrier in FD, it
is likely to achieve higher spectral efficacy. In the interim, for improving inter-carrier interference for
subcarriers demodulation which they are symmetrical to one another. For agreed no. of subcariers is, the
overall bandwidth is controlled by [28] where is the subcarrier range that parallels the symbol length of time
of the orthogonal frequency division multiplexing symbol. Because of enormous estimates of the entire

bandwidth can be determined of course, the sequential transmission bandwidth for similar message is
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specified by [28]

In this manner, this accomplishes an spectral gain of around 100% in orthogonal frequency division

multiplexing when contrasted with unitycarrier serial sending case.

Efficient Modulation and Demodulation

Sub-carrier demodulation and modulation are finished by employing FFT (Fast Fourier Transform) and IFFT

(Inverse Fast Fourier Transform) ways separately. In the world of digitalization, the demodulation and

modulation, it is maintaining a strategic distance from the requirement for higher frequency oscillator
stabilization [28].

Effective execution utilizing FFT (Fast Fourier Transform).

Higher spectral productivity when contrasted with other dual spread spectrum, side-band modulation
systems.

Strong in contrast to ISI (inter-symbol interference) and fading made by multipath broadcast.

Can essentially adjust to simple channel circumstances without composite timedomain equalization.
Vigorous in contradiction of narrow band co-channel impedance.

Lower sensitivity to time management issues.

3) OFDM System Disadvantages

3.1) High Peak-to- average Power

OFDM transmission is a champion among the most really issues that it exhibits high PAPR. There is
an problem of enormous excursion of sent signal amplitude. Orthogonal frequency division
multiplexing signal is essentially consolidated compound arbitrary variables of, every one of which
can be seen as composite moderated signals at various frequencies. Occasionally complete signal
elements with same segment added to each other and make a great output, and now and then, they drop
one another, subsequent in zero output. In this way, peak to average power ratio exceptionally vast,
this expands the unpredictability of the digital - analog and analog - digital converter, lessening the

proficiency of the RF (Radio Frequency) amplifier.
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3.2)  Synchronization

A preeminent powerful problem in receiver is the best approach to test the input signal. In the event
that you utilize the improper sample sequence handling by utilizing Fast Fourier Transform,
established information can’t be appropriately reestablished on the carriers. Whenever sent flag is truly
time cyclic space for Fast Fourier Transform (FFT) usage , the time counterbalance can properly
associated by a realized add up to change all stages of the carrier. This is a direct result of the time
move hypothesis of convolution transform theory. By chance, the effects of changes in time, the phase
shift to incorporate accompanied by inter-symbol interference with closed symbols. This barrier can be
tough to decrease the reception level. For obtaining a fine synchronization technique there is need to
incorporate null for orthogonal frequency division multiplexing symbols. This scheme can be used for
time synchronization as a piece of Digital Audio Broadcasting
3.3) Additional sensitive to timing, phase noise and frequency offsets

Frequency offset and noisy phase of the for orthogonal frequency division multiplexing receiver may
convey compelling amount of InterCell Interference. The incorrect time-offset is come about by the
presentation of ISI and InterCarrier interference at the receiving end where the OFDM (orthogonal
frequency division multiplexing) symbol limits aren’t effectively distinguished. The receiver and
transmitter carrier frequency incongruity persuaded Doppler Effect and frequency offset and then they
will be strengthened. Frequency ofset error might harm InterCell Interference ICI of orthogonal
subcariers [7]. These are the utmost observable bad things in OFDM (orthogonal frequency division
multiplexing) as contrasted with the single-carrier system. An vigorous estimated and frequency phase

method might accompany the use of these effects.[25, 28].

3.4)  Greater complexity

Added favorable circumstances imply extra amount of unpredictability for upgraded orthogonal
frequency division multiplexing frameworks that are received in distinctive remote application. [11].

3.5)  More costly receiver and transmitter
Subsequently other complex components are utilized to make OFDM (orthogonal frequency division

multiplexing) system configurations for improved performance, the normal price for associated

receiver and transmitter will be comparatively augmented [28].
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4) Applications of OFDM

A proportion of the applications that use orthogonal frequency division multiplexing are:

a) Digital video broadcasting

b) Digital audio broadcasting

c) Remote LANS (HIPERLANS)

d) IEEE 802.16 Broadband remote access framework

5) Multiple Antenna Systems

MIMO framework utilizes numerous antennas at two ends of the communication link. Exploiting several

antennas at the receiver and transmitter provides high data rates and longer range without additional power.

6) DEVELOPMENT OF OFDM SYSTEMS

With consistently rising requirement of this age, requirement for rapid correspondence has turned into a
most extreme need. A variety of multicarier modulation method has develop so as to encounter these
requirement, only few prominent amongst them being Access CDMA and OFDM. OFDM is a FDM system
used as a digitalized modulation multi carrier technique. An expansive no. of firmly distanced symmetrical
sub - carriers is utilized to transmit information. The information is separated into numerous equivalent
channels streams, one for every sub — carriers.. Orthogonal frequency division multiplexing is analogous to
FDMA in that the several user accesses are attained by sub dividing the existing data transmission into
numerous channels, which are formerly assigned to individuals. Orthogonal frequency division multiplexing
utilizes the spectrum substantially more resourcefully by dispersing the channels all the more near one

another. This is done by making every one of the transporters symmetrical to each other.

The expansion of orthogonal frequency division multiplexing schemes can be isolated into 3 sections. This

includes FDM, Multicarrier Communication and OFDM.
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6.1) FDM (Frequency Division Multiplexing)

FDM basically evolves transfer non-overlaping frequency channels to diverse signals or to every “user” of a
standard. The channel’s signal doesn’t cover with the flag from a neighboring one. Because of absence of

digitalized filters it was hard to filter firmly packed end-to-end channels.

6.2) Multi-Carrier Communication

Every signal is independently transmitted and modulated through the channel. At the recipient end,
these signals are specified to a de- multiplexer with the goal that they can demodulate it and again

consolidate it to get the real signal.

7) ADVANTAGES & DISADVANTAGES OF AN OFDM SYSTEM

Advantages:

1) Because of increment in symbol length, there is a decrease in delay spread. Adding of guard band nearly
evacuates ISI and InterCell Interference in the framework.

2) Transformation of the channel into various barely dispersed symmetrical sub- carriers reduces it
resistant to FSF.

3) In OFDM framework, symmetrically placed the sub carriers lead to higher spectral efficacy.

4) Might be resource fully executed by using Inverse Fast Fourier Transform.

Disadvantages:
1) These frameworks are very responsive to Doppler Shifts that impact the -carrier frequency
offsets, bringing about InterCell Interference.
2) Existence of a huge number of sub-cariers with variable amplitude outcomes in a high PAPR of the
framework which sequentially hinders the productivity of the Radio Frequency amplifier.

8) MODULATION & DEMODULATIONIN OFDM SYSTEMS

8.1) Modulation

It is the method in where signal wave is altered to transmit it through the communication channel so as to
reduce the noise consequences. This is achieved to make sure that received signal/data may be de-

modulated to return the actual data.
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8.2) Communication Channel

This is the communication channel over which the information is transmitted. Existence of noise in

this medium influences the signal and reasons alteration in its information content.

8.3) Demodulation

This is the method by which the actual information is recouped from the moderated signal which is
established at the receiving end. For this situation, the acknowledged information is firstly made to go over a
lower pass filter and the CP is evacuated. So as to get back the actual signal, de-modulator will be utilized.

The BER and SNR is computed by considering the data at the receiver end and the un-modulated signal data.

9) INTRODUCTION TO LTE (LongTerm Evolution)

LTE alludes to another higher-performance air interface in the 3 G P P (3G Partnership Project). 3GPP LTE is
an packet switching transmission technology, giving exceptional provision for 4" Generation structures at low
latency and higher data rate. The purpose of 3rd Generation Partnership Project is to address the issues on
faster data transmission media in addition to increased voice capacity. The prerequisites of subsequent
generation systems focused by long-term evolution are crest throughput of fifty Mbps for uplink and one
hundred Mbps or additional for downlink. Also low latency and higher bit rate, power saving of UE (user
equipment) is additional significant problem with LTE. The long-term evolution physical layer utilizes
innovative technologies comprising OFDMA and MIMO (multiple input multiple output) to communicate
both control data and data among evolved and the User Equipment.

LTE is a progressive technology which incorporates few novel unexpected features that were not ever before
utilized in mobile and wireless communications and which provide long-term evolution an benefit contrasted
to different innovations. Aside from that, certain properties that were incorporated in previous releases of the
present standard of mobile telephony, known as UMTS (Universal Mobile Telecommunications System),
were upgraded so as to give long-term evolution with the ability to perform superior to some other
telecommunications standard and with the goal for it to cover the necessities of an incredible assortment of
apps. Few of the charactertics are perfect for use on account of ITS (Intelligent Transportation System)
applications, where the quickly varying condition and the extremely stringent defer necessities; represent few
hard performance needs on the communications system. With the utilization of few of these properties the

delays are reduced and the execution of long-term evolution can be enhanced so as to oblige the exceptional
JETIRDT06083 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 607



http://www.jetir.org/

© 2018 JETIR December 2018, Volume 5, Issue 12 www.jetir.org (ISSN-2349-5162)

requirements of the vehicular setting for instance, broadcasting minor periodic packets, lower latency, and
reception of a broadcast by many receivers and so on. In this phase, the capabilities, functionality and
charactertics of long-term evolution will be exhibited with the goal that its role in a future Intelligent

Transportation System network must be estimated.

LTE, an abbreviation for Long-Term Evolution, it is viewed as the standard innovation of the mobile
telecomm network which is advancement of 3G/2G. In view of it implemented evolving technology for
instance, OFDM, MIMO to be utilized as fundamental innovation, it is advanced changed associating 3G (3"
Generation) innovation, irrespective of the network architecture and wireless access innovation. Consequently

it is termed ”LTE”, likewise known as 3.9G.

Meanwhile 3GPP (3rd Generation Partnership Project) suggested the idea of LTE (Long-term evolution) at
Toronto gathering in 2004, the long-term evolution standard has been explored over two stage which is Work
Item and Study item. In 8" Release LTE document was indicated in Dec 2009, In 10" release defined LTE
(Long-term evolution) —~Advanced 1% standard. Presently, the LTE (Long-term evolution) Advanced standard
properly fulfills the ITU-R (ITU Radio Communication Sector) needs to be assumed IMT Advanced and ITU-

R characterized it as ” genuine 4G” network.

LTE Architecture
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Fig. 9.1 LTE Architecture
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The LTE network comprises of 2 fundamental parts: EPC (Evolved Packet Core) and E-UTRAN (evolved
UMTS terrestrial radio access network). EPC incorporates S-GW (serving gateway), P-GW (Packet Data
Network Gateway) and MME (mobility management entity). The MME is an important control plane
constituent which forms the motioning among the core network and UE (User Equipment), as well as
authorization, authentication, roaming, bearer establishment, P-GW/ S-GW (serving gateway) selection and
location registration management. The conventions running in the MME (mobility management entity) are
called as the NAS (Non-Access Stratum) rules. The S-GW (serving gateway) accomplishes data forwarding
and routing among Enode- B and UE (User Equipment), which attends as a native mobility anchor for the
information bearers when the UE (User Equipment) moves among Enode-B. The P-GW gives the UE the
entrance to outside parcel information organize by relegating an IP (Internet Protocol) address to it. The
Evolved Packet Core (EPC) is a all-1P-based fundamental network that can be retrieved over the 3GPP radio
access (HSPA, LTE and SPA+) and non-3GPP radio access (for example, WiMAX, CDMA2000),
permitting handover approaches within and among both access kinds. The important module of E-UTRAN is
Enode-B, which achieves radio interface- associated operations for example, handover and packet scheduling.
By coordinating the radio control function (RCF), Enode-B gives the air interface with the control plane and
user plane convention terminations on the way to the UE(User Equipment), limiting the improving and

latency the competence.

In mobile technology, the word handoff alludes to procedure of exchanging a progressing call or information
session from sourcebase to targetbase station. A handoff algo is a procedure which causes handoff if positive
results detailed gets pleased. An effective handoff algo must make handoff chance at correct time in situation
of pacing the correspondence with source basestation of low quality or may often activate redundant
handovers producing the ping pong result. The situations for handoff could fluctuate after some time because
of the versatility of UE(User Equipment). Accordingly, parameter optimization is of incredible implication to

confirm reliability and efficiency of a handoff algo.

9.1) Features of LTE

1) Peak uploading rates upto 75.4 Mbit/s and downloading rates upto 299.6 Mbit/s relying upon the UE
classification. Five distinctive terminal classifications have been characterized from a voice driven
class upto a higher end terminal that supports the peak data rates. Every terminal will be capable of
processing 20 MHz bandwidth.

2) Lower data transfer latencies (Sub-5 ms latency for minor IP (Internet Protocol) packets in ideal
circumstances), low latencies for handover and association setup time than with past radio access

innovations.
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3) Upgraded support for exemplified, mobility by supporting for terminals affecting at upto 500 km/h
(310 mph) or 350 km/h (220 mph) contingent upon the frequency band.

4) Single-carrier FDMA for the uplink, OFDMA for the downlink to preserve power.

5) Support for all TDD an FDD communication networks in addition to half-duplex Frequency
Division Duplexing with the similar radio access innovation.

6) Support for each frequency bands presently utilized by IMT networks by ITU Radiocommunication .

7) Provision for cellsizes from 10’s of meters radius upto one hundred kilometer (sixty two miles)
radius macro cells. In the low frequency bands to be utilized in rustic regions, Five Kilometer (3.1 miles)
is the ideal size for cell, Thirty Kilometer (19 miles) having workable implementation, and upto one
hundred kilometer sizes of cell upheld with worthy execution. In urban and city territories, high frequency
bands are used to help reckless multipurpose broad-band. For such state, sizes of cell might be One
Kilometer (0.62 miles) or even less.

8) Supports more than 200 customer’s information in each 5 MHz cell.

9) Basic design: The networking side of E-UTRAN is made just out of Enode-Bs.

10) Provision for co-existence and inter-operation with bequest principles. Clients can begin a data transfer
territory utilizing a LTE (Long-term evolution) standard and, must inclusion be inaccessible, proceed task
with no activity on their part utilizing GPRS/GSM or W-CDMA (Code Division Multiple Access based
UMTS or even 3GPP2 networks such as) One or CDMA 2000.

11) Packet switched radio interface.

12) Provision for MBSFN (Multicast-broadcast single-frequency network). This property can provide services
like Mobile TV utilizing the LTE (Long-term evolution) infrastructure, and is a contender for DVB-H-
based TV transmission.

The higher level architecture of LTE is consist of subsequent 3 main parts:

1. The evolved packet core (EPC).
2. UE (User Equipment).
3. The advanced UMTS E-UTRAN.
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Fig. 9.2 Component of LTE network

EPC incorporates P-GW (packet data network gateway), MME (mobility management entity) and S-GW
(serving gateway). The main elements of E-UTRAN is ENode-B, which achieves radio interface associated

tasks for example, packet scheduling.

10) LTE Advanced (Long-term evolution - A) Network System

LTE-A network is development release of LTE (Long-term evolution), pointing to meet remote network
marketing more interesting, additionally to encounter or surpass the need from IMT-Advanced in not so
distant forthcoming. In the meantime, LTE Advanced stays the backward similarity for LTE (Long-term
evolution). The novel wireless innovation for example Coordinated Multi-point Rx & Tx, improved DL/UL
MIMO, Carrier Aggregation, Relay and Improved Inter-cell Interfernce Cordination for Heterogeneous
Network etc are received in LTE-A (Long-term evolution Advanced) network system. It significantly raises
system ability of average spectral efficiency, peak transmitting information rate, avg. spectral of edge user and
cell efficiency, in addition to boosts the proficiency of networking, accordingly LTE- A (Long-term evolution
Advanced) will turn into the most possible communication innovation.

Given points defines new highlights are presented in LTE-A Long-term evolution Advanced) contrasting
LTE:

1. Flexible Spectrum Use: Higher frequency band upgraded framework is utilized in situation of little
inclusion of hotspot, indoor situation and Home NodeB (HeNB). Lower frequency band reimburse the
inclusion of higher frequency band framework lost, likewise serving the higher-speed (User
Equipment).

2. CA (Carrier Aggregation): Utilizing LTE-A (Long-term evolution Advanced) CA, it is likely to use
more than one transporter and along these lines increment the complete transmission bandwidth.

3. RNBS (Relay Node Base Station): This innovation means to improve the established signal to ICI
(InterCell Interference) plus NPR (Noise Power Ratio) and improve throughput. As follows, radio
waves might be proliferated all the more proficiently, inclusion broadened and throughput improved at
cell edge.
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4. CoMP (Coordinative Multiple Point): CoMP empower the active management of reception and
broadcasting over a variation of diverse base stations. It is intending to progress general quality for the
individual in addition to improve the usage of the system.

5. Interference suppression and management? Utilizes several receiving antennas on the versatile
terminal to sup-press interfering incoming from neighboring cells. The objective is to improve
throughput execution, chiefly nearby cell boundaries.

6. HeNB (Home NodeB): The objective is to increase cell coverage, upgrading framework limit and
supporting the overabundance of evolving enterprise/home apps.

Introduction to LTE femtocell network

Presently, we live in the commercial eon of 4G (4" Generation) utilizing LTE (Long-term evolution), in any
case, there still exists a test for frequency resource compelled. This problem prompts to high frequency is
worked in the novel communication network framework, regularly they works in the frequency upper than
2GHz. Because of lessening of electromagnetic wave proliferation, the wave quality endured in different level
of weakening in many condition for example, broadcasting over window, wall etc. Especially high than the
2GHz frequency, when wave proliferated through building wall, the weakening is increasingly genuine. Thus,
this problem makes worry for indoor system proficiency of inclusion utilization.

So as to comprehend this problem, FemtoCell network has been suggested in LTE and grewup in LTE- A. It
isn’t just intending to understand that the system for indoor, edge inclusion poor utilizing issue, yet
additionally to proficiently evade the problems of the impedance among cells and improve handover
excellence. Intially, the femtocell network organize extremely intense. The big companies MOTOROLA and
NOKIA has created Picocell and Nanocell innovation in 1990’s of last century, and push these novel
innovation to the marketplace. Sadly, right then and there they are not broadly acknowledged by customer. In
1999, Bell labs and Alcatel has suggested definition of the ”Home Base Station”, then later this definition was
generally acknowledged by individuals. In 2006, individuals termed this sort of innovation “femtocell”. In
2008, HeNB of W-CDMA and HeNB of LTE has been incorporated investigation plan to focus standardizing
Femtocell system. Associating picocell, femtocell is increasingly fruitful in the market, and established very
quickly, because it was struggling market. Since Picocell has clearly wastefulness, conversely there is many
impediment for femtocell relating Picocell.
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Parameter and | Ficocell Femtocell

Arbitrary

Coverage radius = 100 < 50

Number of user 10~100 1~64

Connection  with | Coaxial-cable, Coaxial-

core network Fiber cable, Fiber, ADSL

Installation Installed by opera- | Installed by user
tor

Installation com- | Easy Easy and Flexible

plexity and flexabil-

ity

Transmitting High Low

power

Volume Big Small

Comparison with Picocell and Femtocell

Consequently, the femtocell appeared due to request of proficient indoor inclusion, its capacity consistently
improved, Because of uncertainties plug & play highlight, femtocell isn't just utilized in indoor settings, then
likewise it execute exceptionally great in the event of edge inclusion of system. For example, macrocell is
conveyed concurring the populace force, the low power of populace territory regularly situated at edge of cell
networks,in this case this region can utilize femtocell. Since utilizing femtocell isn't important to expand
communicating power from macrocell, in this manner to accomplish the point of sparing very number of
asset.

Up to now, we can summarize some highlights about femtocell as given below:

1. FemtoCell give better QoS (Quality of Service), it links to central system through IP networking, along
with giving better quality of VVoice over IP (VolP) and information administration.

2. People in FemtoCell has association with user in MacroCell, put differently; the user device standard for
macrocell is identical to FemtoCell.

3. Effectively install, FemtoCell is capable of play & play, when it was enacted by administrator.
4. Lessen the traffic heap of macrocell or additional FemtoCell, increment network limits.
5. Lower OPEX and CAPEX, FemtoCell doesn’t need to change the network system.

6. Lower expenses.

Despite the fact that there are numerous benefits in FemtoCell, regardless it has a few problems to be
understood. We depict the problems as follows:

1. Management of Interference: FemtoCell conveyed inside MacroCell, its intrusion might make bring down
the capacity of MacroCell handover, reasons FemtoCell & MacroCell throughput interruption or lower. This
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is a issue of process of handover control, if we productively dealt with the handover among 2-tier Macro-
FemtoCell LTE (Long-term evolution) network or among cross-tier, to evade redundant handover, this
problem would be settled.

2. Mobility management: The key of mobility organization is handover. The handover among FemtoCell &
MacroCell or among process has time limitation. This problem isn’t just associated to power of transmission
and system frequency, yet in addition identified with accomplished handover system. For this reason, it is the
center research report.

3. Admission control: Due to FemtoCell claims 3 methods of access control, which are closed access, open
access and hybrid access. UE (User Equipment) is validated at whatever point it gets to FemtoCell. In Chapter
2 will depict the function for every mode, and this report is center around mode of hybrid access
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