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Abstract: Beam steering, when done correctly, can be very advantageous. Beam steering when done properly aids in the final change of the direction of the electromagnetic radiation. This is achieved without changing the actual position of the antenna. Changing the flow of the electric current and changing the direction of the electromagnetic field beam steering comes into play. Alternative switching of the open circuit and closed circuit pin diode is used in beam steering of the antenna. It is just like you change the direction without the need for specifically changing the direction of the antenna radiation pattern. Beamsteering as mentioned is not mechanically changing the position or direction of the antenna array. Beam steering is steering the main lobe or the direction of maximum radiation without changing the mechanical movement of the antenna. This is achieved by phase shifting individual elements causing a shift in the overall final main lobe radiation pattern direction.

Introduction: Things sound quite adverse to the mechanical changing of the direction of the antenna system. If we can change the direction of the electromagnetic field than it is very beneficial and advantageous for the entire setup of the system. There are various concepts of changing the direction and inturn changing the direction of the current which beam steers the different patch antenna leading to the beam steering effect on this entire antenna array. This technique, when correctly applied, leads to the accurate redirection of electromagnetic energy in the defined direction when changing the antenna's direction is not always possible. Phase shifter or pin diode is used in changing the direction of maximum radiation or main major lobe of the antenna which is known as beam steering. This shifting of the main lobe in the desired direction is known as what we define as beam steering. Pin diode by using resistor capacitor and resistor inductor in series controls the on-off state of the current flow to form perfect beam steering mechanism.

Literature Review: In the paper in [1] beam steering is dealt with at the very roots. In this paper they have very nicely shown the beamsteering concept. This paper is very convincing in many aspects. One aspect as mentioned is very obvious is discussed with the concept of beam steering. In another paper in which was published in IEEE transactions on microwave theory and techniques in [2] where multiple concept novelty implementation is conducted by many highly cited researchers. In this a hybrid transmitting and reflecting beyond-diagonal reconfigurable intelligent surfaces (BD-RIS) design is proposed. In this operating in the same aperture, frequency band, and polarization, the proposed BD-RIS features independent beam steering capability done in a very subtle way. This work is a continuation of previous research done in antenna domain in [3]-[26] which is being implemented as an improvement in this. This beamsteering is done in the reflected and transmitted waves. Also, additionally to this, there is an hybrid mode with the reflected and transmitted waves acting in synchronous with each other, using tunable power splitting between modes. In another paper where the maximum gain obtained in more than 28 dBi for a three layered patch, one top most consisting of the patch, while second layer being the parasitic layer and third being the active patch. This paper operating at X-band suitable for small satellites which is a broadband planar antenna array setup. Rohacell foam is used to determine the width spacing between each layer.
Corporate feeding network is used to feed the 12 X 16 planar antenna array. The issue of signal degradation and reduced sidelobes is addressed by using the first corporate feeding junction at the centre of the feed, where higher input-signal amplitudes are located, which contribute substantially to leaky-wave radiation. A drastic improvement in this area in paper in [27] published in scientific reports by a VIT- AP protige scientists faculty in which C band and X band is exploited. In this a novel circularly polarized (CP) antenna operating in the ultrawideband (UWB) frequency band is designed. A FR-4 substrate with a thickness of 1.6 mm is used with a dielectric constant of 4.4 serves as the cornerstone of this entire design. This reduces the cost of the entire setup drastically. The dimensions of the antenna are .65 X .55 X 0.0031 mm3, whereas the wavelength of open space at the first resonating frequency of 6.89 GHz is stated. The uppermost layer of this patch is made up of compact, asymmetrical radiating patch designed along with two parasitic elements at the bottom to achieve the desired effect of circular polarisation at three frequencies, while the defected ground perfectly configures the axial ratio to achieve the desired circular polarisation. 

Derivation of Gain, Array factor and Design Parameters of Antenna:
A gain of 45 dB is required for this high-gain antenna in the X-band weather-monitoring application.
G (dB) = 10 log10 G
Given the gain required to be achieved is 45 dBi, it is required to calculate how much would the linear gain required.
G = 104.5  31623 times is the gain required. (= 32 mm).
Area of antenna =     this gives A = 4 m2.  Or length and width of antenna = 2 m by 2 m.
Number of elements per side  N =   125 elements
Total elements for a 2 m X 2 m total surface antenna 125 X 125 ~ 15625.
Array Factor (AF) planar array : 
For a uniform rectangular planar array : 
AF (,) = .            k =       ,     d = element spacing. 
 = kd + x                                ,   = number of elements in x and y direction respectively.
 = kd + y                                 x = phase shift for beam steering

 =               Final array factor = .            
 =                      
Wave number k =     ~ 196.35 rad/m
Beamwidth calculation HPBW ~    ~ 0.81.
Directivity =   = 49087
Convert to dB   G (dB) = 10 log10 D = 46.9 dB
 =    =    ~ 45 dB

Side lobe level :
SLL = -13.2 dB but our requirement is -25 to -30 dB suppression.
Need for using amplitude tapering by methods such as taylor distribution and chebyschev distribution.
Grating lobe avoided by d =     interelement spacing
Radiation pattern E(,) = Eelement (,) X AF(,)
Feeding network options for 15625 elements
Corporate feed or series feed or subarray architecture (125 X 125  25 X 25 subarrays

Conclusion: The antenna is a 2 m X 2 m sized square design in totality with 125 X 125 individual elements spaced with an inter-element spacing of 16 mm. The array factor, side lobe level suppression gain and directivity with efficiency of 0.65 is calculated to be 49087 (46.2 dB) and 45 respectively. These calculations will pave the way for the final design of the beamsteering antenna with pin diode and subarray feeding network. The grating lobe is avoided by interelement spacing less than 16 mm. This calculations paves the way for design and future scope in this area.
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