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Transmit Antenna Selection Scheme, a channel is chosen from a transmitter and client chooses the 

proficient channel by watching all the conditions. In this numerous recieving wires are used,out of which 

one is selected, which is a dull task..This technique is executed in downlink correspondence with various 

reception apparatuses and clients with single antenna.EIS (Ergodic Instantaneous Sum rate) Plays a vital 

part in Non Orthogonal Multiple entrance in 5G.The Capacity can be enhanced betterly by coordinating 

with Statistical Calculations.In this distinctive kinds of radio wire are utilized and the best mix is chosen. 

The Efficiency is same as utilized with number of antennas. Our Proposed Method accomplishes better 

Capacity contrasted and different techniques 

 

Index Terms : Transmit Antenna selection , Sum rate , Improved Instantaneous sum rate 
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I. INTRODUCTION 

5G has pulled in broad innovative work 

endeavors from the remote correspondence group. 

The execution necessities of 5G frameworks have 

been right off the bat distinguished to satisfactorily 

bolster remote correspondences in future 

situations. It is broadly acknowledged that, in 

contrast with LTE systems, 5G will have the 

capacity to help 1000-overlay picks up in 

framework limit, top information rate of fiber-like 

10 Gbps and 1 Gbps for low versatility and high 

portability, separately, and no less than 100 billion 

gadgets associations, ultra low vitality utilization 

and idleness [2, 4]. To satisfy these stringent 

necessities, the outline of 5G organize design will 

be not quite the same as LTE, and the current OMA 

conspires likewise should be advanced. 

EIS Method is one of the important method in 

orthogonal Multiple Access.Sum Rate can be 

acieved  by  using multiplle antennas at different 

channel parameters.So,better antenna can be 

preferred for efficient rate.Fading channels exhibit 

different environment conditions at different signal 

to noise ratios.These conditions are observed 

because of the variations in signal occuring at 

different instants.A Single Antenna can be selected 

from a set of multiple antennas and the desired is 

considered  for better EIS achievement. 
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Additionally, the non-orthogonal plan of MA 

gives great in reverse similarity OFDMA and 

SC-FDMA [1]. 3GPP has started an examination 

ondownlink multiuser superposition transmission 

for LTE [2], going for examining multi-client 

non-orthogonal transmission, and the plan of 

propelled recipients [3]. The idea of non-orthogonal 

various access is that a similar recurrence asset, 

e.g., sub channels, RBs, can be shared by 

numerous client motions in the code or power 

space, coming about in non-orthogonality . 

The sum rate for TAS-NOMA can be expressed as 

Rn∗ sum = max 1≤n≤N (Rn sum)            (1) 

where n∗ is index of the best antenna that can 

achieve highest sum rate. It should be remembered 

that although the proposed 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. 

In this paper, we exhibit a novel TAS-NOMA 

conspire which can be actualized in downlink 

correspondence from a base station furnished with 

various reception apparatuses to different clients 

each outfitted with single recieving antenna. We 

focus to enhance the total rate considering the 

objective client rate is distributed deftly in view of 

its channel conditions. The conceivable entirety 

rates that can be accomplished from each transmit 

reception apparatus are researched and afterward 

we select the best recieving antenna that can give 

greatest total rate. 

The remainder of this paper is organized as follows. 

In Section II, we discuss the system model under 

consideration.  

II. BASIC SYSTEM MODEL 

 
Fig.1: System Model 

Let us consider a MIMO system with NT transmit 

and NR receive antennas, as shown in Figure 1. 

III. PROPOSED MATHEMATICAL MODEL FOR EIS  

 A narrowband time invariant wireless channel can 

be represented as deterministic matrix H∈NT X NR 

and transmitted symbol vector x ∈NT X 1,which is 

composed of  NT independent input symbols x1, 

x2, x3, x4,….xNT, 

 Then, the received signal can be 

Y= 
Ex

NT
Hx + z                 (2) 

The transmitted signal vector is defined as 

       Rxx = E{xxH}            (3)    

Assume the transmitted Power for each transmit 

antenna is equal to 1.The capacity of a channel is 

given by           C=max I(x;y)               (4)         

The Information of channel is given by  

I x; y = H y − H 
y

x
       (5) 

 

The statistical independendent entropy is given by 

H 
y

x
 = H z                     (6) 

I x; y = H y − H z         (7) 

Ryy = E{yyy } =E {( 
Ex

NT
Hx + z)( 

Ex

NT
HH xH + zH } 

   =E{(
Ex

NT
HH xH + zzH } 

      = 
Ex

NT
E{HxHHxH + zzH } 

         =
Ex

NT
HE{xxH }HH + E{zzH} 

 

            =
Ex

NT
HRxx HH + NoINR

      (8) 

Where Ex is the energy of the transmitted signals, 

and No  is the power spectral density of the additive 

noise. 

The sum of the capacities of  the channels  is the 

MIMO capacity is 

C= log2
r
i=1 (1 +

Ex γi

NT No
λi)             (9) 

 

When the channel is orthogonal ,the condition is 

given by  

 

HHH=HHH=
ζ

N
IN                                 (10) 

       And the total capacity is given by  

C=log2 INR
+

ζEx

NoN
                             (11) 

The capacity of a time varying Fading channel is 

given by 
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  
 

 2log det 12max R

r xx T

Hx
N xx

T R N T O

E
C E C H E I HR H

N N

   
    

   

 

                                                                                  

The Ergodic channel Capacity of a signal is given 

by 

    2

1

log 1 13
r

optx
i i

i T O

E
E C H E

N N
 



   
    

   
  

          The Outage Probability is given by 

Pout(R)=Pr(C(H)<R)            (14) 

 

IV.RESULTS AND CONCLUSION 

Figure 2 plots the whole rate as a component of 

aggregate transmission control. The figure plainly 

exhibits that Transmit Antenna Selection can 

accomplish a bigger aggregate rate than single 

radio wire frameworks at base station. Albeit, 

expanding the quantity of transmit reception 

apparatuses increment the entirety rate, it is 

fascinating to take note of that the execution 

immerses at higher estimations of N. Fig. 3: Sum 

rate vs. Ptot for various values of M using EIS 

depicts the sum Rate to be increased for various 

values of M using EIS Method. All things 

considered, the change in execution by basically 

including more number of transmit receiving wire 

isn't straight. The immersion in change can be 

related with immersion in the quantity of 

uncorrelated signs at base station. Fig. 4: EIS 

method approach for M =10 showing Sum Rate as 

well as total Power depicts for more number of 

users. 

In this paper, we have exhibited a novel EIS plot 

which accomplishes higher aggregate rate in 

multiuser MIMO. Higher aggregate rate can be 

accomplished utilizing multiuser reception 

apparatus ergodic entirety rate accomplished by 

Transmit Antenna Scheme Non Orthogonal Access. 

The whole rate increments when the quantity of 

receiving wires at base station and number of 

clients increment moulded each aggregate power 

accessible at transmitter is sufficiently high. In 

future, we intend to broaden the work by 

determining the ergodic total rate accomplished by 

TAS-NOMA with high limit coding systems. 

 

 
Fig. 2: Sum rate vs. Ptot for various values of M 

 
Fig. 3: Sum rate vs. Ptot for various values of M using EIS 

 
Fig.4: Sum rate vs. Ptot for various values of N using EIS 

 
Fig. 5: Sum rate vs. Ptot for various values of N 

REFERENCES 

[1] J. G. Andrews, S. Buzzi, W. Choi, S. V. Hanly, A. 

Lozano, A. C. K. Soong, and J. C. Zhang, “What will 

5G be? IEEE J. Sel. AreasCommun., vol. 32, pp. 

10651082, Jun. 2014. 

0 20 40 60 80 100 120 140 160 180 200
0

1

2

3

4

5

6

7

8

9

10

P
tot

(W)

S
u
m

 R
a
te

Sum rate vs. Ptot for various values of M

 

 

M=2

M=4

M=8

0 20 40 60 80 100 120 140 160 180 200
0

1

2

3

4

5

6

7

8

9

10

P
tot

(W)

S
u
m

 R
a
te

Sum rate vs. Ptot for various values of M

 

 

M=2

M=4

M=8

EIS M=4

0 20 40 60 80 100 120 140 160 180 200
0

1

2

3

4

5

6

7

8

9

10

P
tot

(W)

S
um

 R
at

e

Sum rate vs. Ptot for various values of N

 

 

N=1

N=2

N=4

N=8

N=10

EIS N=4

0 20 40 60 80 100 120 140 160 180 200
0

1

2

3

4

5

6

7

8

9

10

P
tot

(W)

S
um

 R
at

e

Sum rate vs. Ptot for various values of N

 

 

N=1

N=2

N=4

N=8

N=10



 

 
8     International Journal for Modern Trends in Science and Technology 

 

 

Sikkisetti Viran and P Aswani Kumar : A Novel Construction Technique for Capacity Improvements Using Non-Orthogonal 
Multiple Access for 5G Systems 

[2] R. N. Mitra and D. P. Agrawal. “5G mobile 

technology: A survey.” ICTExpress, vol 1, no. 3, pp. 

132-137, Dec. 2016. 

[3] Y. J. Hwang, J. Park, K. W. Sung, and S. L. Lim, “On 

the throughput gain of device-to-device 

communications.” ICT Express, vol 1, no. 2,67-70, 

Sept. 2015. 

[4] Y. Saito, A. Benjebbour, Y. Kishiyama, and T. 

Nakamura, “System level performance evaluation of 

downlink non-orthogonal multiple access (NOMA), 

in Proc. IEEE Annu. Symp. PIMRC, London, U.K., 

Sep. 2013, pp. 611615. 

[5] S. M. Alamouti, “A simple transmit diversity 

technique for wireless communications, IEEE J. Sel. 

Areas Commun., vol. 16, no. 8, pp. 14511458, Oct. 

1998. 

[6] V. Tarokh, H. Jafarkhani, and A. R. Calderbank, 

“Space-time block codes from orthogonal designs, 

IEEE Trans. Inf. Theory, vol. 45, no. 5, pp.1456 

1467, Jul. 1999. 

[7] Q. Sun, S. Han, I. Chin-Lin, and Z. Pan, “On the 

ergodic capacity of MIMO NOMA systems,” IEEE 

Wireless Commun. Lett., vol. 4, no. 4, 405-408, Aug. 

2015. 

[8] J. Choi, “On the power allocation for MIMO-NOMA 

systems with layered transmissions,” IEEE Trans. 

Wireless Commun., Jan. 2016. 

[9] A. Benjebbour, Y. Kishiyama, A. Li, A. Harada, and 

T. Nakamura, “Concept and practical considerations 

of non-orthogonal multiple access (NOMA) for future 

radio access, in Proc. IEEE ISPACS, Nov. 2013, 

[10] Y. Saito, Y. Khisiyama, Y. Benjebbour, T. Nakamura, 

A. Li, and K. Higuchi, “Non-orthogonal multiple 

access (NOMA) for cellular future radio access, in 

Proc. IEEE 77th VTC Spring, Jun. 2013, pp. 15. 

 


