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Radio Resource Management for Femto Cell
Wireless Network Based on MIMO-OFDM
Communication

M.Messiah Josephine, A. Ameelia Roseline

Abstract: A radio asset the executive's system is displayed for
the IEEE 802.16-based OFDM/MIMO remote femtocell
systems. The real segments of the system, specifically,
subchannel assignment, affirmation control, and course choice
plans are grown with the goal that the nature of administration
(QoS) can be ensured on a for each association premise. The
meaning of the up and coming age of remote femtocell
correspondences is at present in progress. Among numerous
specialized choices, one that is especially central is the decision
of the physical layer adjustment arrangement and waveform, an
issue for which a few choices have been proposed. Two of the
most encouraging applicants are: 1) symmetrical recurrence
division numerous (OFDM), a preservationist suggestion that
expands upon the tremendous inheritance of 4G systems and 2)
channel bank multicarrier/balance quadrature sufficiency
balance (FBMC/OQAM), a dynamic methodology that in
recurrence particular channels penances subcarrier symmetry
rather than expanded unearthly proficiency. The near benefits of
OFDM and FBMC/OQAM have been all around examined in the
course of the most recent couple of years however for the most
part, from a simple physical layer perspective and generally
dismissing how the physical layer execution converts into client
applicable measurements at the upper-layers. This work targets
showing an extensive correlation of both adjustment designs as
far as reasonable system markers, for example, good put,
deferral, reasonableness, and service coverage, and under
operational conditions that can be imagined to be sensible in 5G
arrangements. To this the end, a bringing together cross-layer
system is suggested that envelops the downlink planning and
asset assignment methods and that expands upon a model of the
lining procedure at the information connection control layer and
a physical layer the reflection that can be picked to demonstrate
either OFDM or FBMC/OQAM
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I. INTRODUCTION

Femtocell OFDM is winding up broadly applied in remote

interchanges frameworks because of its high rate
transmission capacity with high data transmission
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productivity and its vigor concerning multi-way blurring and
delay. It has been utilized in computerized sound telecom
(DAB) frameworks, advanced video broadcasting (DVB)
frameworks, advanced supporter line (DSL) guidelines, and
remote LAN gauges, for example, the American IEEE.
802.11 (WiFi) and its European equal HIPRLAN/2. It has
furthermore been proposed for remote broadband access
standards, for instance, IEEE Std. 802.16 (WiMAX) and as
the inside strategy for the (4G) remote adaptable exchanges
[1].The track of the time-varying channel can be kept away
from the utilization of differential phase-shift keying (DPSK)
in femtocell OFDM frameworks. any case, it compels the
number of bits per symbol and results in a 3 dB loss in sign to
noise ratio (SNR). Coherent modulation allows arbitrary
signal constellations however productive channel estimation
procedures are required for detection and decoding [2].There
are two fundamental issues in structuring channel estimators
for remote Femtocell OFDM frameworks. The main issue is
the plan of pilot data, where the pilot implies the reference
sign utilized by the two transmitters and receivers. The
subsequent issue is the structure of an estimator with both
low complexity nature and great channel following capacity.
The two issues are interconnected [3]. As a rule, the fading
channel of Femtocell OFDM frameworks can be seen as a
two-dimensional (2D) signal (time and frequency). The
optimal channel estimator as far as mean-square error
depends on 2D Wiener channel introduction. Tragically,
such a 2D estimator structure is unreasonably perplexing for
handy execution. The mix of high information rates and low
bit error rates in OFDM frameworks requires the utilization
of estimators that have both low complexity and have the
accuracy, where the two limitations neutralize one another
and a decent trade-off is required. The one-dimensional (1D)
channel estimations are normally embraced in OFDM
frameworks to achieve the trade-off among unpredictability
and exactness. The two essential 1D channel estimations are
square type pilot channel estimation and block type pilot
channel estimation, in which the pilots are embedded in the
recurrence course and in the time heading, individually. The
estimations for the square kind pilot game plan can be
founded on least square (LS), least mean-square error
(MMSE), and adjusted MMSE The estimations for the
comb-type pilot course of action incorporates the LS
estimator with 1D insertion,
the greatest probability (ML)
estimator, and the parametric
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channel demonstrating based (PCMB) estimator [4]. Other
channel estimation techniques were likewise examined, for
example, the estimators dependent on improved 2D
insertions, the estimators dependent on iterative separating
and deciphering, estimators for the Femtocell OFDM
frameworks with numerous transmit-and-get recieving
wires, etc. There are a few pilots or preparing sign plans for
MIMO OFDM channel estimation without 1/Q unevenness.
There additionally exist a few pilot structures for 1/Q
imbalance estimation. The work applies two Femtocell
OFDM preparing images to perform per-subcarrier
estimation of frequency division (FD) 1/Q imbalances in
single input single output(SISO) frameworks [5]. The
primary preparing image has invalid tones at all negative
subcarrier records and the subsequent image contains invalid
tones at all positive subcarrier files. This strategy neither
streamlines the pilot overhead (enormous overhead) nor
considers pilot-information multiplexed images, Femtocell
MIMO OFDM, and misuse of frequency-domain correlation
Comparable disadvantages apply to with the exception of it
considers  (frequency-independent(FI)) transmitter 1/Q
unevenness just, and utilizes an alternate pilot structure. It
utilizes a considerably number of OFDM preparing symbols
with non-zero pilots where the pilots at the negative
(positive) subcarrier lists of the even images are equivalent to
(negatives of) the relating pilots at the odd preparing images.
A similar pilot configuration utilizing two OFDM preparing
symbols is applied for the FI recipient 1/Q unevenness,
however requires extra preparing symbols for channel
estimation, bringing about a bigger overhead. It considers
pilot-information multiplexed images, yet different
disadvantages still hold applies a pilot structure (a blend of
the plans and which uses a much number of OFDM
preparing symbols with invalid pilots at the negative
subcarrier lists of the principal half of OFDM preparing
images and at the positive subcarrier records of the second
50% of OFDM preparing images. It considers FI beneficiary
1/Q irregularity just and is likewise connected with the above
downsides [6]. Pilot-symbol supported channel estimation
strategy is for the most part utilized to get direct state data in
remote correspondence frameworks. By misusing the
cognizant sparsity of the blurring channels, OFDM based
channel estimation technique can incredibly diminish the
pilot overhead weight. We propose a compressed channel
estimation technique for Femtocell OFDM frameworks over
recurrence specific fading channel. In light of the OFDM
channel model, we right off the bat demonstrate the confined
isometric property of the estimations by discrete Fourier
change FT-based technique, and after that gauge the
Femtocell OFDM channel by symmetrical strategy.
simulation results demonstrate that the proposed strategy
outperforms the regular least square (LS) technique and
significantly declines the pilot overhead weight [7].This
paper centers around correspondences inside a
high-versatility setting with OFDM as the modulation of
decision. We first demonstrate that the AWGN channel is the
hardest to adjust utilizing standard channel leveling
strategies [8].application of high mobility OFDM IS HST —
High Speed Train Broadband wireless communication .This
paper gives a thorough review of the ongoing improvement
in broadband remote correspondences for high-speed trains.
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Beginning with the presentation of the two-hop network
structure, radio-over-fiber (RoF) based cell arranging is
depicted in detail. Besides, in view of the examination of
contrasts between ordinary cell frameworks and the one for
rapid trains, promising methods are prescribed to improve
the exhibition of handover, which is one of the primary
difficulties in the fast train [9].

Il. RELATED WORKS

Femtocell systems utilize the home base station and existing
digital subscriber line (DSL) or another link line as backhaul
availability developing a various hierarchical cell structure
(HCS) systems working with macrocells which spread more
extensive help territories[16]. This work examines the
impact of impedance on framework exhibitions of femtocell
inserted HCS systems receiving itemized radio spread
models while the vast majority of the works assess framework
execution utilizing straightforward radio proliferation
models. Considering different ecological factors, for
example, divider structure, number of dividers, and
separation among femtocell and clients, this work assesses
not just the general blackout likelihood and the dynamic
scope of ghastly productivity accomplished by in general
femtocells in HCS systems, yet in addition division good
ways from macrocell required to femtocell for arrangement
of the base required unearthly proficiency. Our assessment
incorporates a blackout likelihood of 2~40%, otherworldly
productivity elements of around 250%, 50~200m of required
detachment from macrocell with different divider structures,
which could be helpful for femtocell installed HCS system
arranging. in [17] the author Seungbeom Jeong says about
Because of countless femtocells, unified cell arranging and
impedance the executives are unfeasible. In this work, a
conveyed recurrence asset choice calculation is proposed for
self-sorting out femtocell systems. The calculation manages
between cell impedance among femtocells just as cross-level
obstruction among macrocell and femtocell. In [18] the
author Duy Trong Ngo ; Suman Khakurel ; Tho Le-Ngoc A
joint sub-channel and power allocation calculation is
proposed for the downlink of an symmetrical recurrence
division various access (OFDMA) blended
femtocell/macrocell arrange organization. In particular, the
complete throughput of all femtocell client supplies (FUES)
is boosted while the system limit of a current macrocell is
constantly secured. Towards this end, utilize an iterative
methodology in which OFDM sub-channels and transmit
forces of base stations (BS) are on the other hand allocated
and upgraded at each progression. For a fixed power
allotment, demonstrate that the ideal arrangement in every
phone is to give each sub channel to the client with the most
noteworthy sign to-impedance in addition to clamor
proportion (SINR) on that sub-channel. For a given
sub-channel task, receive the progressive raised estimation
(SCA) approach and change the exceptionally nonconvex
control designation issue into an arrangement of curved sub
issues. In the number juggling geometric mean (AGM)
estimation, apply geometric programming to discover ideal
arrangements in the wake of consolidating a posynomial into
a monomial. Then again,
logarithmic and underline contrast
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of-two-underline curved capacities (D.C.) approximations
lead us to settle a progression of arched unwinding programs.
With the three proposed SCA-based power advancement
arrangements, demonstrate that the general joint sub channel
and power allotment calculation unite to some nearby limit of
the first structure issue. While a focal preparing unit is
required to execute the AGM estimate based arrangement,
every BS locally processes the ideal sub channel and power
allotment for its very own overhauling cell in the logarithmic
and D.C. estimation based arrangements.

In [19] the author Nazmus Saquib ; Ekram Hossain ;
Obstruction moderation between neighboring femtocells and
between the femtocell and macrocell is viewed as one of the
significant difficulties in femtocell systems on the grounds
that femtocells share the equivalent authorized recurrence
range with a macrocell. Further, conventional radio resource
management the board strategies for the progressive cell
framework isn't appropriate for femtocell systems since the
places of the femtocells are irregularly relying upon the
clients' administration prerequisite. In this article, give a
study of the distinctive best in class approaches for
obstruction and asset the executives in symmetrical
recurrence orthogonal frequency division multiplexing
(OFDM)- based femtocell systems. A subjective examination
of the various methodologies is given. In [20] To fulfill the
nature of the administration of macrocell clients, a limit
augmentation issue with the total and the upper power
imperatives by allocation powers to subcarriers for a client in
femtocell frameworks ends up significant. In this work, the
ideal power distribution is inferred by utilizing the
lagrangian strategy Based on the examination of the
kush-Kuhn-exhaust conditions, subcarriers can be grouped
into two sets with various power assignment procedures as
per to the upper power imperative. One lot of subcarriers are
assigned with upper power, and the other arrangement of
subcarriers is prepared by utilizing the water filling
approach. A direct straight search plan is exhibited to
accomplish the ideal execution by finding the limit over the
channel conditions of all subcarriers to decide the two sets. so
as to decrease the computational burden, a diminished
intricacy plan is intended for the ideal arrangement by using
the relationship of the allotted power in the two
arrangements of subcarriers. in contrast to the plans in
iterative habits, a quick power assignment conspire with a
close ideal presentation is created additionally .the main
objective Orthogonal frequency division multiplexing
(OFDM) is well-known technique for high information rates
in wireless transmission. OFDM might be joined with
antenna arrays exhibits at the transmitter and receiver to
build the assorted diversity gain and additionally to upgrade
the  framework limit on  time-variation  and
frequency-selective channels, bringing about a various
information numerous yield (MIMO) design. As a promising
innovation for future broadband correspondence, MIMO —
OFDM has increased an ever increasing number of interests
as of late. In this paper, the presentation of MIMO-OFDM
framework utilizing Quadrature Amplitude Modulation
(QAM) is broke down. Reenactment results demonstrate this
is a promising procedure for next-generation wireless
systems. OFDM is balance strategy known for its capacity to
moderate multipath. This paper is planned to show the
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potential advantages of consolidating MIMO with OFDM
framework for 5G remote systems.

1. EXISTING SYSTEM

The channel estimation subject to time-zone channel
estimations. Utilizing a general model for a bit by bit
obscuring channel, we present the MMSE and LS estimators.
The mean square error and symbol error rate for a BPSK
structure is shown through recreation results. Dependent
upon estimator complexity, up to 4 dB in SNR can be
expanded over the LS estimator [10,11] .

A CONS OF EXISTING SYSTEM

*  The OFDM sign has a noise like amplitude with a huge
unique range, in this way it requires RF control speakers
with a high peak to average power ratio.

« It is more sensitive to carrier frequency offset and drift
than single carrier systems are due to leakage of the DFT.

«  Elimination of ISI causes Inter transporter Interference
zcn.

» The BER execution isn't improved. It prompts decrement
in SNR.

+ Tight Synchronization among transmitter and receiver isn't
finished. It prompts time latency.

IV. PROPOSED SYSTEM

Femtocell wireless communication dependent on OFDM
(Orthogonal Frequency Division Multiplexing) is proposed
in this work. The femtocell wireless communication OFDM
has turned into a well-known regulation technique in rapid
wireless communications. By dividing a wideband fading
channel into flat narrowband channels, femtocell wireless
communication OFDM can alleviate the unfavorable impacts
of multipath fading utilizing a basic one-tap equalizer. There
is a developing need to rapidly transmit data wirelessly and
precisely. The femtocell remote correspondence OFDM is a
reasonable contender for high information rate transmission
with forward error correction (FEC) techniques over remote
channels. The utilization of turbo coding and power
allocation in femtocell wireless communication OFDM is
helpful to the ideal execution at higher information rates.
The simulation will be done over added substance white
Gaussian noise (AWGN) and impulsive noise (which is
delivered in broadband transmission) channels. In this paper
Bit Error Rate execution of OFDM, QPSK, 16-QAM System
over Rayleigh fading channel is investigated. SDR OFDM is
an symmetrical division multiplexing to diminish the
inter-symbol interference problem. The leveling calculation
is a Normalized LMMSE equalizer. At long last, recreations
of femtocell remote correspondence OFDM sign are
conveyed with Rayleigh fading sign to comprehend the
impact of channel fading and to get the ideal estimation of
Bit Error Rate (BER) and Signal to noise ratio (SNR). In
wireless orthogonal frequency division multiplexing
(OFDM) frameworks, the time-varying channel is frequently
evaluated by calculations dependent on pilot symbols Fig. 1.
Such an estimator, notwithstanding, requires factual earlier
learning that isn't effectively
acquired. Along these lines, the
pilot tones must be close
enough to satisfy the examining
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hypothesis. For this situation, the factual learning of the
channel isn't required to reproduce effectively the channel
impulse response(CIR).

Tnput Encoder | | Iterleaver Symbol Binaryto Cyclic
— Dmta ¥ i ¥ Mapping Ly decimal L T N refix
conversion
Channalization
|
Serialto
parallel
Decoder : PSCE Remove )
pu n De-nterleaver Sz —| FFT — e conversion
prefix

Fig. 1. Block Diagram Of Proposed System

To investigates the ideal position and number of the pilot
symbol, we examine ideal preparing arrangements in OFDM
frameworks and we break down the number of pilot symbols
required to satisfy the sampling theorem. Symmetrical
Frequency Division Multiplexing (OFDM) has turned into a
well-known regulation technique in rapid remote
correspondences. By parceling a wideband fading channel
into level narrowband channels, OFDM can relieve the
hindering impacts of multipath fading utilizing a basic
one-tap equalizer [12,13]. There is a developing need to
rapidly transmit data remotely and precisely. OFDM is a
reasonable possibility for high information rate transmission
with forward error correction (FEC) techniques over remote
channels. In this task the framework throughput of a working
OFDM framework has been improved by including turbo
coding. The utilization of turbo coding and power
distribution in OFDM is valuable to the ideal execution at
higher information rates Reenactment is to be done over
added substance white Gaussian clamor (AWGN) and
imprudent commotion (which is delivered in broadband
transmission) channels. In this paper Bit Error Rate
execution of OFDM, QPSK, and 16-QAM System over
Rayleigh blurring channel is investigated. OFDM is a
symmetrical recurrence division multiplexing to diminish
the between image obstruction issue. The evening out
calculation is a Normalized LMMSE equalizer. At long last,
reenactments of OFDM sign are conveyed with Rayleigh
blurred sign to comprehend the impact of channel blurring
and to get the ideal estimation of Bit Error Rate (BER) and
Signal to commotion proportion (SNR) [14,15].

A. Algorithm for least square MMSE equalizer
let the tranmsit symbols be modeled as

() + Z Gpg (t —mT)

()
For simplicity, lets assume that the transmit pulse shaping
filter is not present, i.e
gy=4dM )
So the transmit symbols can be modeled by the discrete time
equivalent
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Fig.2.Transmit symbols

B. Channel Model

Lets us assume the channel to be a 3 tap multipath channel
with spacing T i.e.

h[K] = [h1.h2 k3] (3)
he
A
h1
h3
A
| |
0 T 2T time, t

Fig.3.Channel model (3 tap multipath)

In addition the multipath channel, the received signal gets
corrupted by noise n, typically referred to as Additive White
Gaussian Noise (AWGN). The values of the noise n follows
the Gaussian probability distribution function,

. —(g—zplj
p{:t::l = "I.n"E*frc.rZE 4

the received signal is
ylk] = s[k]@h[k]+n (5)
& is the convolution operator

Cc. Two OQAM Femto cell

2x2 MIMO channel, uses the available of 2 transmit
antennas it can be explained as follows

e Think about that we have a transmission
arrangement, for example S; S, S 3, S4...S,

¢ In typical transmission, we will send S1 in the first
vacancy, S2 in the subsequent schedule opening,
S3and so on.
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e BE that as it may, as we currently have 2 transmit we
can combine the symbols into groups .first time send
Siand S, from the first and second antenna. In
second time slot, send Ssand S,from the first and
second antenna, send Ssand Sgin the third time slot
and so on.

e combining the two symbols and transmitting in the
first time slot, it requires n/2 time complete the
transmission .

o the explanation of MIMO transmission antennas
can be explained as follows

h11 v
TX#1 | T | RX#1
h21 "
N h12 Vv
TX#2 :~ Rx#2

-~ h22
Fig.4.Two Transmit Two Receive (2x2) MIMO channel

Minimum Mean Square Error (MMSE) equalizer for 2x2
MIMO channel. In the first time slot, the received signal on

the first receive antenna is,
xl

yi=hy, 1x1+h1, 2% +n1=[hy 1 hy o] [ 22 ]+ny (6)

The received signal on the second receive antenna is,
xl

Yo=hy, 1x1+h3, 2%, +ny=[hz1 h22] [ x2] +n; (7
the above equations can be represented in matrix notation as
follows:
Equivalently,

y=Hx+n (8)

The Minimum Mean Square Error (MMSE) approach tries to
find a coefficient W which minimizes the criterion,

E{[Wy—w}[Wy—m]H}
Solving,
W=[HHH+NI| HH

)

(10)

V. RESULTS AND DISCUSSION

Fig[5] indicates generation of femtocell networks .it has
7femtocell and each consists of 12users. In this generation of
network the data's are orthogonally transfer to each cells . So
that the data's can be transferred simultaneously.
Fig[6]indicates during the data transfer from one node to
another node there will be a path loss . the path loss can be
estimated and compared using BPSK and QAM. path loss
leads to increases in SNR . Fig[7]indicates the path loss
model can be mentioned in terms of distances. as distance
increases path loss also increased. Fig [8]indicates BER
Performance of OFDM Femtocell Channel ZBF equalizer.
where BER and SNR are interrelated.
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Fig. 7.Path Loss Model in Terms of Distance
The main advantages of proposed systems are low
bit rate , 1CI reduction, high SNR .
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Fig.8.BER Performance of OFDM Femtocell Channel
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VI. CONCLUSION

We have featured the reasonableness issue of FUs in uplink
OFDM macrocell-femtocell systems. Because of the need to
ensure macrocell user signals, the FU closer to the MBS will
have a stricter transmit control restriction. We tackled the
power designation issue under the two sorts of
rise-over-thermal constraints. The outcomes demonstrate
that the quick imperative where the MBS has prompt channel
learning gives higher throughput and decency than the
normal limits. Also, divider misfortune is appeared to profit
the FUs in improving throughput and reasonableness.
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