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ABSTRACT:  Transmit antenna selection is very common technique to reduce system complexity 

and power consumption at transmitter side while maintaining nearly the same performance of 

multiple antennas. In this paper, we introduce a transmit antenna selection (TAS) scheme for non 

orthogonal multiple access (NOMA) to improve the performance in terms of total sum rate. We 

consider a downlink multiuser multi-input single-output communication system where a single base 

station equipped with multiple antennas with a single radio frequency (RF) chain communicate with 

several users equipped with single antenna using NOMA. We verify that TAS at the base station 

considerably provides higher sum rate compared to single antenna system by exploiting spatial 

diversity. 

 

1. INTRODUCTION 

The broadest meaning of a recieving wire is 

that it is a transducer it changes vitality from 

one shape into another. An accepting 

recieving wire changes electromagnetic 

vitality into electric or attractive vitality. A 

transmitting recieving wire changes the 

vitality from electric or attractive into 

electromagnetic vitality. Current streaming in 

the radio wire actuates the electric and 

attractive fields. Recieving wires have been 

utilized for over a century in an assortment of 

uses. They can transmit over a monstrous 

scope of frequencies, from a small amount of 

a kilohertz to more than one hundred 

gigahertz In radio and gadgets, a recieving 

wire , or airborne, is an electrical gadget 

which changes over electric power into radio 

waves, an It is typically utilized with a radio 

transmitter or radio recipient. In transmission, 

a radio transmitter supplies an electric current 

wavering at radio recurrence (i.e. a high  

 

recurrence exchanging current (AC)) to the 

recieving wire's terminals, and the reception 

apparatus transmits the vitality from the 

present as electromagnetic waves (radio 

waves). In gathering, a radio wire catches a 

portion of the intensity of an electromagnetic 

wave with a specific end goal to deliver a 

modest voltage at its terminals, that is 

connected to a collector to be opened up. 

Recieving wires are basic segments of all 

hardware that utilizations radio. They are 

utilized in frameworks, for example, 

communicating, communicate, two-way 

radio, interchanges collectors, radar, mobile 

phones, and satellite correspondences, and 

additionally different gadgets, for example, 

carport entryway openers, remote 

mouthpieces, Bluetooth-empowered gadgets, 

remote PC systems, infant screens, and RFID 

labels on stock. 
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   Fig1: General Antenna  

Ordinarily a recieving wire comprises of a 

course of action of metallic channels 

(components), electrically associated 

(frequently through transmission) to the 

collector or transmitter. A wavering current of 

electrons constrained through the recieving 

wire by a transmitter will make a swaying 

attractive field around the radio wire 

components, while the charge of the electrons 

likewise makes a wavering electric field 

along the components. These time-fluctuating 

fields emanate far from the recieving wire 

into space as a moving transverse 

electromagnetic field wave. On the other 

hand, amid gathering, the swaying electric 

and attractive fields of an approaching radio 

wave apply compel on the electrons in the 

reception apparatus components, making 

them move forward and backward, making 

wavering streams in the recieving wire. 

Recieving wires can be intended to transmit 

and get radio waves in every single flat 

bearing similarly (unidirectional), or specially 

in a specific course (directional or high gain 

reception apparatuses). In the last case, a 

recieving wire may likewise incorporate extra 

components or surfaces with no electrical 

association with the transmitter or collector, 

for example, parasitic components, 

explanatory reflectors or horns, which serve 

to coordinate the radio waves into a bar or 

other wanted radiation patter 

                    

 

Fig 2: omini directional propagation 

2. EXISTING SYSTEM 

This venture considers a multi-cell different 

radio wire framework with precoding utilized 

at the base stations for downlink transmission. 

Channel state data (CSI) is fundamental for 

precoding at the base stations. A compelling 

system for getting this CSI is time-division 

duplex (TDD) task where uplink preparing 

related to correspondence at the same time 

gives the base stations downlink and 

additionally uplink channel gauges. This task 

scientifically describes the effect that uplink 

preparing has on the execution of such multi-

cell different radio wire frameworks. At the 

point when non-symmetrical preparing 

groupings are utilized for uplink preparing, 

the task demonstrates that the precoding 

framework utilized by the base station in one 

cell ends up tainted by the channel between 

that base station and the clients in different 

cells in a bothersome way. This task 

examines this crucial issue of pilot tainting in 
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multi-cell frameworks. Besides, it builds up 

another multi-cell MMSE-based precoding 

strategy that mitigates this issue. 

Notwithstanding being straight, this 

precoding strategy has a straightforward shut 

frame articulation that outcomes from a 

natural advancement. Numerical outcomes 

demonstrate critical execution picks up 

contrasted with certain mainstream single-cell 

precoding strategies. This undertaking 

considers a multi-cell various radio wire 

framework with precoding at the base stations 

for downlink transmission. To empower 

precoding, channel state data (CSI) is gotten 

by means of uplink preparing. This venture 

numerically portrays the effect that uplink 

preparing has on the execution of multi-cell 

different reception apparatus frameworks. At 

the point when non-symmetrical preparing 

groupings are utilized for uplink preparing, it 

is demonstrated that the precoding grid 

utilized by the base station in one cell ends up 

debased by the channel between that base 

station and the clients in different cells. This 

issue of pilot pollution is broke down in this 

undertaking. A multi-cell MMSE-based 

precoding is suggested that, when joined with 

recurrence/time/pilot reuse procedures, 

relieve this issue.  

3. PROPOSED SYSTEM 

At some random minute, distinctive transmit 

recieving wires at the base station encounter 

diverse conditions because of time shifting 

nature of blurring channels coming about 

arbitrary flag to-clamor proportion (SNR) 

values. In a customary TAS conspire 

containing single transmitter and single client, 

a transmit radio wire that has best channel 

condition with the client is chosen from rest 

of the transmit recieving wires misusing the 

channel varieties. Be that as it may, the 

situation under thought for our situation is 

multiuser where the superimposed message 

must be communicated to every one of the 

clients without a moment's delay utilizing 

NOMA. From the m-th client's viewpoint, a 

transmit recieving wire that has best channel 

condition with it, could possibly have 

comparative channel conditions with rest of 

the clients. In that capacity, customary TAS 

plot can't be specifically utilized. Since, our 

point is to choose just a single radio wire out 

of N conceivable recieving wires as the 

transmitter is compelled with a solitary RF 

chain, an ideal methodology is to choose the 

reception apparatus that would accomplish 

most extreme whole rate when the 

superimposed message is communicated to 

every one of the clients. We allude this 

arrangement as TAS-NOMA. In NOMA, it is 

extremely normal to expect that quick CSI is 

accessible at the transmitter side . 

Accordingly, base station can without much 

of a stretch compute aggregate rates that can 

be accomplished by each transmit reception 

apparatus utilizing (5). Information rates at 

every client regarding each transmit recieving 

wire would shift autonomously. Therefore the 

entirety rate given by each transmit recieving 

wire would likewise shift. As clarified above, 

we pick the transmit recieving wire that can 

give most elevated entirety rate by abusing 

spatial assorted variety. Subsequently, the 

entirety rate for TAS-NOMA can be 

communicated as 

 
where n_ is index of the best antenna that can 

achieve highest sum rate. It should be 

remembered that although the proposed 
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technique is optimal method but it requires N 

×M feedback to select the best antenna 

because each user has to feedback CSI related 

to all transmit antennas. 

4. CONCLUSION 

In this paper, we have presented a novel TAS-

NOMA scheme to achieve higher sum rate in 

multiuser MISO scenario. Our results show 

that higher sum rate can be achieved using 

TAS in comparison to single antenna system 

in NOMA. The sum rate increases when the 

number of antennas at base station and 

number of users increase conditioned each 

total power available at transmitter is high 

enough. In future, we plan to extend the work 

by deriving the ergodic sum rate achieved by 

TAS-NOMA. This can be obtained by 

calculating the probability density function 

of|hn_m |2 and finally integrating it along 

with instantaneous capacity. 
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