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Minimized Transmit Power Full Duplex NOMA Relay
System for 5G Wireless Networks
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ABSTRACT

The key concept of NOMA among 5G network fechnologies is to set the power allocation coefficient for each node. In this study,
we implemented the algorithm that calculates the uplink/downlink power allocation coefficients which is the key concept of NOMA
technology through analysis of minimum SNR required for successful decoding at the receiver, based on Full Duplex NOMA relay system.
The performance comparison between the proposed algorithm and the existing power allocation methods is performed and the
performance is confired in terms of ergodic sum capacity and outage probability.
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(Figure 3) Previous FD-NOMA model
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(Table 2) Parameter notation list
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Set P, Vi< {1,2,3,4}

Get 2,(0),y;(0),h,(0),2,(0),y,(0),h;(0)
Compute d, ;(0), 6,.(0) using (6), (7)
Compute P'Lif;g(()),Rizlos(O) using (8)
Compute Zij(O) using (10)

Compute 7, (0) using (12)V i €{1,2}
Compute P, (0) using (12) Vi 13,4}
Compute 0, using (14) Vi<{1,2,3,4}

0,(0)=0;, Vis{1,2,3,4}

For each time ¢t >0
Get x;(t),y;(t).h;(t),z,(t),y,(t),h,(2)
if 2, (t) =, (t— )&& y,(t) =y, (t—1) &&
hi(t)=h,(t—1) && z;(t) =x,(t—1) &&
y,(t) =y,(t—1) && hj(t)—h,.(t 1)

continue

xT

else
Compute d, ;(t), 6, ,(t) using (6), (7)
Compute P,/ (1), Py, (t) using (8)
L;(t) using (10)
Compute 7, (t) using (12) Vi< {1,2}
Compute P, (t) using (12) ViE{3,4}
Compute 0; using (14) V i ={1,2,3,4}

0,(t)=0, Vis{1,2,3,4}

13

Compute

End

(3% 8) APAC ¢112|& pseudocode
(Figure 8) APAC algorithm pseudocode
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4. Q52

olr
St

4.1 Ergodic capacity

4.1.1 G149 Ergodic capacity

(15), (17), (18)9] 4212 °|&3}o] G2 CapacityE 4t
Z% 4 9)2 ™ Shannon®] A& &&sle] v 7o
vehd o Qth

Gy =log, (1 +min(y, 70,10 e)) @D

ol ZAEE 58 the 2ol Yerd 4 Qlth

91/\1,“110g2€

FD_ _ Z17Lul7o2%
! 0, — 05\
2 1M, ul 22, ul
12 - M 01 M0 +6,) .
Vs1—s2 2 (18) n = 3
94pr’h2,dl| +1 9194)‘1,ul + 0203)‘2,ul
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4.1.2 G2&| Ergodic capacity

(16), (19)8] F4E ©]&3t G capacitys A&
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¥ 5 ik
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j = 91k1>\1,ul9 k = 04>‘2,dla l - 03k2>\2,dl’ = [g +1 ([g =
A 1 i
0dB), m= .+ , P=——,
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k k i k =

a0 Bi(z)E
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(22), 299 F2& o83
The o] 8 4= 91O Ex
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CFD

sum

= F{C }+ E{C} 25

4.2 Outage Probability

Co3F Oy Gt GOl

of Service) Ztelth

275 #24 QoS (Quality

4.2.1 G1&| Outage Probability
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Pglf = 171)’( 511 >QC(‘7
_ 010 i B
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4.2.2 Gy9| Outage Probability
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