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ABSTRACT

In this paper, we propose a deep learning-based transmit power control scheme to maximize the sum-rates while satisfying
the minimum data-rate in downlink non-orthogonal multiple access (NOMA) systems. In downlink NOMA, we consider the
co-channel interference that occurs from a base station other than the cell where the user is located, and the user feeds back
the signal-to-interference plus noise power ratio (SINR) information instead of channel state information to reduce system
feedback overhead. Therefore, the base station controls transmit power using only SINR information. The use of implicit
SINR information has the advantage of decreasing the information dimension, but has disadvantage of reducing the data-rate.
In this paper, we resolve this problem with deep learning-based training methods and show that the performance of training
can be improved if the dimension of deep learning inputs is effectively reduced. Through simulation, we verify that the
proposed deep learning-based power control scheme improves the sum-rate while satisfying the minimum data-rate.
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Fig. 1 System model for transmit power control.
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Fig. 2 Proposed DNN model.

2 A= IE 29 22 A5 A8 (deep neural
network, DNN)& 7|81 0 2 441 gL = &3t} A7
ol gl 7 WHEsy Banke 4 () 7]y
SINR 5.5 dB ©+9|= W3} & 413} 3 A2 AH&-5}
AL o2 ek

log1pSINR; — Ellog,(SINR)]

SINR; = —. (8)
\/E[(long[NRj - E[long[NRjD ]

ko

o),z ZollA F(X) = WX+b Ak S35t
th of7]A, We} b= 2t 29| 759} 71EFko]th o]
) Zhzbe] Z- S1270e] FelS 2k, WA AEet (3] o
A o¥olal, &A3} T+ rectified linear unit
(ReLU) $HpE AREEITE 7] 4, WA A= 2427}
wj %] glolEl o] FHu} FEHNE Faj4] 2 Zulrt A
T} Y& k= I olH, ReLU= ZF 59 59
Q2 Aeko] 15 Al B E S AT Ro|
7hsdttt. ZH2 o] AW 754 A4k ReLU & #=j
R ATF8E 4ol oIt avi) 20 2918 ARIE
SA A FU_A NN} E e A& A

687



SN B EASHE[=2X] Vol, 25, No, 5: 685-690, May. 2021

i
5

Lo

4o =

(0
o

o oo N g

>
= &

> L
N

i)
O

It 2
El}'., o o
Brordh o

7%X1°l‘11 AREARE Q] OFREIX| S FAaA
]o]E-] s _4 23S suw\] 7] o H]
=l % OFE|A] SES
EHOW EﬂOlEi AEES st she 4
7S AIjtelE R o] 2AL WEEs XA
%EHH SA A A ofjith

10) 7]ete} gl shyatge osatelolx A
21 30 ApA|S] AWk ARLE $41 A

R JEZHE Ato] Hu, %‘é‘f& 1 5]
.E:oﬂ glolg ALEO £A1S WA
# =RollAe LzeloA ®E cs% -*r =
ohi Zgska Held of B WAl O o] BA|S
ek Fefd o she 2 o] ek b7t 4 9

b = ey

J
>

rlr
J

I:HH 1—1

l

F

msi' 4>
4 o 4

o oo

e ob

oft it

688

A k5ol Em, S50l S & et b= A=
&A] '('%]—_)F_l‘:__—_ A]-_ilo] of Qr,]_ o] S o]ﬁ&gH/q _Q_EE]-
QoA £ Fhapoll AR-E= HlolE AEE2 A 3)
Zro] BE CSIE 7|8ke 2 ALE-3] dlolg W45 7
25 Q== 53l o]9F T2 ShshAle Azl
FAl Al2glofl A K= CSI7E §lo] SINR FHETTe =2 =
2 /359 $A A Ao)7t 7455tk

Full CSI

2|

——— Loss function

hpy| hgn Trained weight Power allocation

coefficient

Normalized SINR

SINR,

SINR,

DNN

SINRy

Fig. 3 Proposed training process.
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