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ABSTRACT

Due to its outstanding advantages in spectral iefficy and energy efficiency, multiple-input and tipld-output (MIMO),
which employs a large number of antennas at the Iséation (BS) to simultaneously serve many userials (UTSs), is
one of the critical technologies in fifth-generatigcG) and future wireless communication systemigh We rise of
wireless communication technologies, emphasis ore@ased data rates, system capacity, and servieditgunas piqued
attention. To address these difficulties, propearaiel modelling and precise assessment of chatatel information are
critical for the communication system's design.sTaper proposes an improved channel estimatiomcguh. Singular

value decomposition is employed for precodingpfedid by the VAMP approach for channel estimation.
KEYWORDS:Massive MIMO-OFDM, Channel Estimation, Message Pass
INTRODUCTION

Multiple-input multiple-output (MIMO) is an acronynfor multiple-input multiple-output. This is a wless radio
communication and multi-path technology that is rfmeing mentioned and employed in a number of nehnalogies.
Using several antennas at the transmitter, receimerboth, this technology was designed to improve wireless
communication system. The new MIMO wireless tecbgwplis used in Vo-LTE, LTE (Long Term Evolution),i\Max,
Wi-Fi, and many other radio, wireless, and RF tedbgies to deliver increased connection capacitg apectrum
efficiency, as well as improved link stability [I#}. Using a single radio channel, multiple-in, tiple-out (MIMO)
communication distributes the same information iffergnt signals through multiple antennas at thmes time as shown
in Fig. 1.
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Figure 1. MIMO System.

OFDM is a customised FDM in which the sub-streants which the main signal is divided must be orthog
to each other. Signals that are perpendicular ® awmther are known as orthogonal signals. Thetfattorthogonal

signals do not interfere with each other is onthefr most important characteristics [5]—[7].

Single user MIMO is a type of MIMO in which thers just one transmitting and receiving node, with th
transmitter having multiple antennas. In multiuggMO, individual mobile cellular users broadcasttdase station using
a single antenna, and the base station intergretsignals as if they were coming from many trahsmiennas on a single
node [8]-[11]. We propose to optimise the phasdb@SVD per subcarrier, taking into account thagghnon-uniqueness
of SVD, such that the ensuing precoders can makesfftective channel as smooth as feasible in thguiency domain,

making channel estimation at the receiver easier.
HIERARCHICAL HYBRID MESSAGE PASSING (HHMP) ALGORITH M

In the angle-delay domain, a hierarchical hybridssage passing (HHMP) technique is developed famashg time-
varying sparse channels with low pilot overhead higth estimated accuracy. The first order derivati¥ the Lagrange
function is used to determine channel estimateguiis method. Without knowing hidden Markov chdnp@rameters,
the proposed method may adaptively learn the spraeture and temporal correlation of multiusearatels. Channel

discontinuities, channel capacity loss, and contfmutal complexity all plague hierarchical hybrid ssage forwarding.
VECTOR APPROXIMATE MESSAGE PASSING WITH SINGULAR VA LUE DECOMPOSITION

It is proposed that the phases of the SVD per subcde optimised so that the resultant precodarsmake the effective
channel as smooth as feasible to make channelatgiimeasier at the receiver. In contrast to tloeegmhentioned state-of-
the-art approaches, the phase-rotated SVD (PR-$&Pho capacity loss. Because the PR-SVD is stiéhact SVD and
the effective channel per subcarrier is still elyaorthogonal. Computer simulation is used to wetlie sparse channel
estimation's efficacy, but the MP technique is werty stable. For channel estimation, the VAMP (\dechpproximate

Message Passing) approach is utilised. The bloagrdim of the suggested system is shown in Figufieh@.suggested

approach reduces channel capacity loss while alpooving Bit Error Rate.
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Process Flow of the Proposed System
« Produce an input signal

« The input signal is modulated using QPSK Modulatianich includes serial to parallel conversion, drse

Fourier Transform, and pilots.
« Singular Value Decomposition with phase rotationdsed to encode the modulated signal.
« Send the signal along the channel.
« Atthe receiver end, channel estimation is caledat
« Decode the received signal
« Demodulate the signal, reversing the modulatiorc@se to obtain the signal
Modulation and De-modulation

The process of modulating a low-frequency signaé tbigh-frequency signal and then transmitting tiigh-frequency
signal is known as modulation. The modulating sigmabaseband signal is the low-frequency signal @arries the
original information [5]. The carrier signal is thegh-frequency signal. The resultant signal iemefd to as the modulated
wave after the carrier signal has been modulatedhbymodulating signal. Modulation is a common camivation
system procedure in which a very high-frequencyieawave is used to convey a low-frequency messagel, ensuring
that the transmitted signal retains all of the infation included in the original message signal.

Figure 2: Block Diagram of Proposed System.

It is the modulation process in reverse. The mdddlaignal is demodulated, and the original sigmaétrieved.
Amplitude Shift Keying, Frequency Shift Keying, ReaShift Keying, Differential Phase Shift Keyingu&irature Phase
Shift Keying, Minimum Shift Keying, Gaussian Minimu Shift Keying, Orthogonal Frequency Division Mplgéxing,
and other types of digital modulation are used ddpgy on the type of signal and application. We @smdrature Phase
Shift Keying (QPSK) modulation in our work. The muation technique quadrature phase shift keying SRPis
particularly intriguing because it sends two bigs pymbol.

1)
SFET— Voot ed e 234

Impact Factor(JCC): 5.9366 — This article can be dowatted fromwww.impactjournals.us




| 20 Jumana Nasir. V P, N. Arun PrasatBy. S. Muthuvijayapandian & Dr. N. Kaleeswari

In other words, a QPSK symbol symbolises 00, 01p1tQ1 rather than 0 or 1. We have 360 degrephade and
four phase states to work with, so the separationls be 360°/4 = 90 degrees. So 45°, 135°, 22%f,345° are our four
QPSK phase shifts.

Precoding

Applying the same precoder to a band of consecutisgarriers is a typical (and simplistic) cure foaintaining the
smoothness of the effective channel. As a redudt efffective channel within the band will stay sitipdout this remedy
comes at the cost of capacity loss, and the subcarnear the band's edge will continue to expedenhannel
discontinuities, which can make channel estimatifficult. To avoid such gaps, it was suggested tha precoding

matrices be interpolated. Singular value decomjposwith phase rotation is employed for precodim@iur research.
Precoding (Singular Value Decomposition):

The SVD of the MIMO channel matrix is utilised tdtain the precoding matrix used to achieve the wbhnapacity

utilising optimal power allocation. The receivetiemtes the MIMO channel matrix, and the transmitias no prior

knowledge of it. As a result, in order to reap tlemefits of SVD precoders at the transmitter, #eziver must quantize
and feedback the precoders it receives from the $¥fhe MIMO channel matrix. The receiver must dimn and

feedback the precoders it derives from the SVDhef MIMO channel matrix, which is one of the advget of SVD

precoders at the transmitter. Quantization mustidoee with relatively few bits to adhere to the thitdget imposed by
restricted feedback CSI methods.

Channel Estimation

Channel state information (CSI) offers the knowarutrel attributes of a wireless communication liike CSI should be
calculated at the receiver and given back to thasimitter in most cases. As a result, the CSI eftthnsmitter and
receiver may differ. The information on the ChanBglte can be real-time or statistical. The curckannel conditions are
known in Instantaneous CSI, which may be examineldnowing the transmitted sequence's impulse respdbtatistical

CSl, on the other hand, includes statistical prigetike fading distribution, channel gain, anatg correlation, among

others.
VAMP

The vector AMP algorithm employs a non-loopy netvavith vector-valued nodes, hence the name. Onlynied

number of adopted values may accurately recondtnaabriginal sparse signal in compressed senkiggry, which makes
full use of the channel's sparse properties. ThéclMiag Pursuit (MP) algorithm is used to suggestparse channel
estimation approach. Computer simulation is useeetdy the sparse channel estimation's efficacy,tbe MP technique
is not very stable. This study proposes a novetovegpproximate message forwarding method. Caleula residual,

Onsager correction, and variance after first cakingd the channel vector matrix.

« STEP 1: Convert input data into real number repriagi®n about transmission matrix and channel.

(2)
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« STEP 2: Calculate the residual, Onsager correctiod,variance of transmission matrix A after decosnpy it.

1) Estimate };:"' , set P;f"':ij[ﬁ_‘d',‘é] (3)
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« STEP 3: To achieve the final estimated value, cdrihe estimated value into imaginary form.
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Figure 4: Modulated Signal.
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The data signal created and given as input tormdns shown in Figure 3. It's a binary signal thatlso created
at random. The output of a modulated signal is seeRigure 4. QPSK modulated signal is the sumnghase and

guadrature signals.
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Figure 5: Received Signal.

The signal received at the receiver is shown irufeigs. The receiving signal is decoded and demeehlilto
obtain this signal. The quadrature phase shiftikeysed for demodulation. It is the reversal of phecedures taken on the

transmitting side.
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Figure 7: Performance Curve.

NAAS Rating: 2.73 — Articles can be sentdditor@impactjournals.us




| Improved Method for Channel Estimation in MIMO OFDM 23]

The bit error rate performance curves of the twgoathms are shown in Figure 6 under various SNR
circumstances. The two have an inverse relationgtigure 7 depicts the performance curves of thealgorithms under
various SNR and TNMSE conditions (Time Normalizegédyl Square Error). The graph depicts the HHMP ¥MHA
contrast (Hierarchical message passing and Hybeissage passing). It demonstrates that the propdgedthm produces

better results.
CONCLUSION

The proposed study aims to solve the uplink chaesgiation problem for huge MIMO-OFDM systems gsan new
channel estimating method. Singular value decontipasis employed for precoding, followed by the VA\&pproach for
channel estimation. The proposed algorithm canct¥ely exploit the structured sparsity and tempaarrelation of
realistic channels to obtain high channel estinmtiocuracy, fast convergence speed, and low pilethead, and extra
terms derived from variance constraints can impitheeconvergence stability and performance in dve pilot subcarrier

cases, according to simulation results.
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