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Array Normal: |x W
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: y A0 2
Phase Shift Quantization: |54 bits : . Az 90 @
N ™
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Apply
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+ ¥ Visualization Settings A
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-30
¥ ¥ Array Characteristics Ll
Array Directivity: 15.59 dBiat 0 Az 10 El
Array Span: %=0 my=5 mm z=35 mm
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$Filters for Filter Bank Multi carrier Modulation

$Filterl
function y = fcn (u)
t = 1:1:100;

fregs = [0 0.1 0.11 1] ; %Frequency s e 1 e c t 1 o
n o £ the lowpas s prototype
amps = [ 1 1 0 0 ] ;

b = firls (99 , fregs , amps); %Lowpass FIR
prototype £ 1 1 t e

b2 = 4*b.*exp (2)*pi*(1/4 ).*t) ; S$Exponent ial
modulation o f the prototype

b2 = 0 ; $This 1 1 n e can be used to swi t ch o £
fthisfil¢ter

y = filter( b2 , 1 , u);

5y = 0 ; %A1 t e rna t e way o £ swi t ching o f £
the £ 1 1 t e r

y = u;

SFilter2

function y = fcn (u)

t =1:1:100;

fregs = [0 0.1 0.11 1] ; %SFrequency s e 1 e c t 1 o
n o £ the lowpas s prototype

amps = [ 1 1 0 0 1 ;

b = firls(99 , fregs , amps); %Lowpass FIR
prototype £ 1 1 t e

b2 = 4*b.*exp (2)*pi*(2/4 ).*t) ; SExponent ial
modulation o f the prototype

b2 = 0 ; %$This 1 i n e can be used to swi t ch o f
fthisfil¢ter

y = filter( b2 , 1 , u);

5y = 0 ; %A1 t e rna t e way o £ swi t ching o f f
the £ 1 1 t e r

y = u;



$Filter3
function y = fcn (u)
t = 1:1:100;

fregs = [0 0.1 0.11 1] ; %Frequency s e 1 e c t 1 o
n o f the lowpas s prototype
amps = [ 1 1 0 0 ] ;

b = firls (99 , fregs , amps); %Lowpass FIR
prototype £ 1 1 t e

b2 = 4*b.*exp (27*pi*(3/4 ).*t) ; SExponent ial
modulation o f the prototype

$b2 = 0 ; %$This 1 i n e can be used to swi t ch o f
f t h 1 s 1 t er

f i
y = filter( b2 , 1 , u);
5y = 0 ; %A1 t e rna t e way o £ swi t ching o f £
t

$Filterd
function y = fcn (u)
t =1:1:100;

fregs = [0 0.1 0.11 1] ; SFrequency s e 1 e c¢c t 1 o
n o £ the lowpas s prototype
amps = [ 1 1 0 0 ] ;

b = firls(99 , fregs , amps); %Lowpass FIR
prototype £ i 1 t e r

b2 = 4*b.*exp (2)*pi*(4/4 ).*t) ; SExponent ial
modulation o f the prototype

b2 = 0 ; %This 1 1 n e can be used to swi t ch o f
fthisfil¢ter

y = filter( b2 , 1 , u);

5y = 0 ; %A1 t e rna t e way o £ swi t ching o £ £
the £ 1 1 t er

y = u;

A



Abstract

MIMO Massive is a promising technology in Cellular connections, and hopes
are raised about raising the data transfer rate to a higher level that meets user's
need, and this is evident in the fifth generation networks.

Regular MIMO antenna systems use completely digital techniques in
beamforming the antenna's beam, but with Massive MIMO antennas where the
number of antenna elements reach hundreds of elements, so digital technology
here becomes difficult to implement, due to the cost, so it is necessary to apply
an appropriate technology that balances reliability efficiency on one hand, and
between economic feasibility on the other hand, and here the role of Hybrid
Beamforming arises, which integrates digital Beamforming and Analog
Beamforming together in an effort to obtain the positives of both techniques
together, and to bypass the negatives as much as possible.

The use of millimeter waves in MIMO Massive antennas affects negatively on
linearity properties power amplifiers, which make their performance less linear,
and this leads to system degradation Especially with regard to the orientation
of the main beam of the antenna and the number of unwanted side lobes,
which increases the loss of energy, so this negative effects must be mitigated.

This research includes a suggestion to enhance the hybrid beamforming
architecture the way it leads to more main beam directivity and to focus more
of spectrum power in the main beam, The research also includes a comparison
of system performance between OFDM technique and FBMC technique then
choosing the best technique identification and most appropriate in several
aspects, the most important of which is the spectrum efficiency and the
reduction in energy consumption.

Key words: Massive MIMO, Hybrid Beamforming, Digital predistorer, phase shifter,
FBMC modulation, Mm waves.
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