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Abstract:

The Massive multi input multi output technology with
millimeter wave (mm-Wave) is an attractive choice for high data rate
applications in 5G wireless communications, which require
appropriate beam-forming and channel tracking under different
movment and narrow beam scenario, to reduce symboles interference
and maximize the radiated signal towarde the desired users. Adaptive
filters adaptive filters operate under the control of certain algorithms.
are one of the most powerful methods used track the user in rapidly
changing environments, an adaptive filter usually results in a trade-off
between convergence velocity and adaptive accuracy.

In this thesis, more than one adaptive algorithm are used,
these have been simulated by MATLAB, the (LMS) algorithm is very
popular in various applications due to its simplicity and low of
computational complexity. It usually estimates the gradient vector
from the methods of the steepest decent with random vector and
updating filter parameters to reach an optimal solution and get the
minimum Mean square error between the desired signal and the filter
output (MSE), LMS has fixed step size so it is not suitable to work in
a changing environment.

To improve the convergence of the LMS algorithm, the
normalization of the algorithm is used which is the natural minimum
mean square algorithm (NLMS). This algorithm provides better
convergence characteristics than the LMS algorithm because it has a
step size that can be normalized according to the strength of the input

signal.



This algorithm provides better accuracy in beam tracking and channel
estimation.

In order to overcome some practical limitations of the (LMS)
filter, the Recursive least square (RLS) algorithm is also used. It has
the coefficients that reduce the least squares cost function associated
with the input signal, provides faster convergence rate and good
performance in rapidly changing environments. However, it is
characterized by its computational complexity. The Kalman filter
algorithm is then used, which is the best estimater. This algorithm
gives better performance than the algorithms (LMS, NLMS, RLS), but
this algorithm is similar to the algorithm (RLS) characterized by its
computational complexity. Unconstrained optimization methods have
been implemented to improve (LMS) algorithm and reduce square
error using a Jacobian matrix.

In This thesis an algorithm proposed with improved
estimation performance for rapidly changing channels, it is a bi-
directional recursive least square (BIRLS) algorithm for estimating
time-varying channels, the proposed algorithm works on estimating
the channel in the forward and reverse directions. Although the idea of
using adaptive algorithms for packet tracking and user channel
estimation is not new, the suggestion of the idea of tracking using a bi-
directional iterative algorithm (BIRLS) is a new idea. Derived from
the traditional one-way (RLS) algorithm, this algorithm gives a steady
state tracking performance very close to the minimum mean square
error (MSE). However, it is characterized by an increased

computational cost.
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