O 2bs o)l VAR el g ks o) o)leds oF ol cad s JLKw (o5lo 5 alxe

Slg Al wpiwd (soml 9 asuls jo (6551 (POL St
doleio s 9 dolelo

Sl ‘rssLéL [FOUPR PRy vl AN RV G el gl IS “ool)‘gl)s s

ali.torabzadeh@grad.kashanu.ac.ir- | ;- Lals- (Lals olislo- SealS g 5y cwdigo s0Seisls -
m.majidi@kashanu.ac.ir-g,l k- Lals— - Lals olKiilo- SgualS g 5, (cwdige 0aSiilo -¥

baghani@eng.iKiu.ac.ir- g u-yg538-(o,) cuos plol (Malliy oKkl wiige (8 0aSitils -

iy 3 by geoliinl cpin ;0 lion »)l5 olaws Gloiiy 6y (Spbre Glapiuns poty Jud 50 sabsdil)l sla)Sal, 51 (S todassy
#3k (Kot Sao b gl B slaie 18 5 delsite (Sl Aoz (o s s SG iR (nl 5o el delite pd g delate (o o
pas g golpi Al s Sz 4 az el bcws load &l) calises gl 5ol «lgi g Lo JUKS 15 ama 50 (gl 9w Lol olganie <55,
Jol al> 50 53 395 (oo hias g8 g bl cara 55 allcs s 90 a0 IS Al lpl o )0 5925 soges o ol 1) el o] s
9 Jud ol )5 e 4 U 25 polaisl ol (29,5 5 09b o0 Slles oo (cagiaslin o o b a5 0,5 0 & 90 b Jal> 5 panass
Sy & allas ooz g Jolis g, SaS 4 4T el Gl G Ol5 arass pgs al ye sl ol ) (Sl (oo S £95 (et
28,5 o0 ooliisl al> po 52 )0 Caze acd Wlas o (sl (cASugd by, S e 09do0 o Cuzedd (luaig s S 4SS
Gl @ @550 (293L Jlade o i (giluand iy 5o ‘L'-’LPr‘ 235 o0 LI KKT ¥olas ¢ piidugs 9, 5y oSl alles Sy eizen
95,5 o (o 52 e s $551 203k 55y 2 ok 4 52 OllS 598 > 5l rizmen 98 e ds e )0 sl i Ol
SVle (6,800 (o9, 1) sl ;o 1) i 6551 (233 5 Egomme 5 Wlgi o0 b oleitim @lie Larads by, wes e LaS 3le

DSBS Sgup ¢ B

o Jol> 5 9 Ble Larass cosedds coae milgs ol celais u8 PHLNNES ey bgy milin Larass (g5l 205k (oS’ sroilg
Ol g sledz

Energy Efficiency Improvement in Dynamic Orthogonal and
Non-Orthogonal Multiple Access Uplink Networks
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Abstract: One proposed approach in fifth-generation wireless communication to support more users is the dynamic use of orthogonal
and non-orthogonal multiple access schemes. In this research, a dynamic orthogonal and non-orthogonal multiple access system is
proposed to maximize the energy efficiency (EE), and several schemes are presented for allocation of sub-channels and power. Due to
the complexity of the proposed resource allocation problem and its non-convexity property, it is not possible to find a global solution.
Hence, the main problem is divided into two sub-problems which are sub-channels and power allocation. In the first step, the sub-
channel allocation problem is solved and its output is sub-channel allocation for all active users and determining the access mode for
each sub-carrier. The second step is the power allocation sub-problem which is converted into a quasi-convex sub-problem by using
the difference of convex functions algorithm iteratively, and ultimately. Then, the bisection method is applied for solving the quasi-
convex sub-problem. Also, the KKT equations are provided for the feasibility problem of the bisection method. Finally, in the
simulation section, the maximum EE versus the maximum power for each user is calculated. Besides, the impact of user’s presence at
the cell edge on the EE is discussed. According to the simulation results, our proposed resource allocation approach can improve the
sum rate and EE of the system compared to the heuristic approach of the previous literature.

Keywords: Energy efficiency, Dynamic resource allocation, Non-orthogonal multiple access (NOMA), Difference of convex
functions, Quasi-convex, Subchannel and power allocation, user pairing.
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