[ Downloaded from jamlu.liau.ac.ir on 2026-01-31 ]

[ DOI: 10.71773/jamlu-2025-1-2269 |

Yo-v¢ 0P P ¥ )l{;}(/\? &\ﬂ) J)' O)Lw-»il Lr}i 9 S Jle sQT ‘5&:_,3)\5 BE) Q\:LJ— DL L",,;.E;J Al>u
YYO\-VYA? ELZ

& ok AL o B dlhan (awasd dluwe > 9 S Jow
g5 Sues
Ol ¢ sealS oo 05,8 (ool psle 0dSCiils 03,5 g o8l (sl -

VEOF sl 5 14 tallie Ay

Ve 3T A0 e i

ol
Oy 4 JUS anass gy oSl bl dlne &S5 oias Slodst CoiS e s g sl s
ey L OT Guuile) 5 JUE Lanads Ss) ol 201 0108 4 Sleds w1l kS )3 pdites 306
oob 33 8 e et (Oledst CuiS i1l cosls Jluyl b JralST o s, S nl 5 Al olaCode
L 5 bl (sligy S Sl (kS e (6l T ey OISl 10T 035 o oa b s & 3ltal (51 0o
oS (Sl cllie yl 5333 8 aCh (23,08 el el ol (e 4T 308 e OIS JUEH
s oda b 0l 4 JUST Lanads gduib) dlus S 25,08 j2alS 05 (Sleds kS
4 )| RAMMEF 6 4 dles o (512 15187 025 SIS aalsl 53 o dal o (g go b a8 =ty ilinats
S 2 3 se en s S 4 Comd 028l o das o DL (ke 5 ot gl b sl

.yl

(Sl CohS U et (o g (SAKE (50l 1SS Slals”

doio
e 0T 53 68 Sl 08 4 JUST arases s ¢ J o (slaaSi 3 5801, 2l 5 pulol Al 5
Sy Sl e oSl &K odd )l Sleds Ll g o Slej SO oS 55 (58w oS 358 e
et 3 kS 4l St W15 e Ol &S5 s 8 6K a4 Lo Sl pbes o] 2 Y geme 3, K
o o313 b5 £ 55 gl pel (S8 gome 31 comen 5 oSanl U 18 Aol ) (b1 U Ll 5 s
ool 53 oGl 4 6055 0L Kl (23,08 I gl S r e |y S s o8 5 )l

SRS § 5 ) A a6 mi esls Al g e Ll Fr MR e b5 s JUS s

QU& Slsedgs *
kadivar-m@sku.ac.ir: : $ss 231 5T
Yo


http://dx.doi.org/10.71773/jamlu-2025-1-2269
https://jamlu.liau.ac.ir/article-1-2269-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-31 ]

[ DOI: 10.71773/jamlu-2025-1-2269 |

Sl g 53 JUE wlhate jawass dlus o 5 Gududie )5S

ol o snle; (.;win 2l D]l Do me M line wilhate Lo Al & 01,8 4 B
Ll sl LT 5 wliate M8 S| 251 4 0355 oo w5l “(PF) lize diliate (seuOlej o5 S
Conazr & 3 1y okl Cowsay Jllos 015 (080 g pame o Liun (l & (S o 0l 3 15 015087
[F-Al Cnl o aly)l Canlin aliais jawads 4w 53 6ok ladlas [YJAS o ais O 4 8 51 ot
s Ble 36 805 i Alie ol 53l ply [8] ST reis 15 QOS Wl g i arais £ 5 o
(s pl 33 3,8 a3 ey 390 ol MaiaS ity Gliate Lanads” 4 (o ,me ST JUST Gliate
Koty il lgy 5l pa g Bl 281555 5 55 (o 4y OIS ek e il (Sligy eSS
—de dlhais janads de) o b5 Olided s 03,51 5 Dledst CokS eedd SLIJIG 555
Sliaie Ganads aie) 53 (Jo [V W] Sl odd planil 01 @ e o GaSE 3 WL Gl S
03 odd 4yl JUK aaS—ain alian jewes dlie 95 550 3y WS Oldlas (JUK aaS—ariy
Wlon Lol ool 0t 1) 015087 (e 15 28l Do b JUIST aass dlles [VF] 5 Y] (sl o
el 4 55 15 d g5 3 g0 dlie 93 ol 5 Oledst LS e

Sl gl o3ls Qs F 5 Pl 28ls (Dlodst CohST Ob 03,551 5 (81 ety Jud oSS )
liate JUSl & 5 anad cliadsn LA 4 jeme LAl S 5 g0,05 eSS )3 094 [VF]
S0l oy b g adsn onl BLLE s 4 o)l CdST L Dleds (2305 55 glog s Sl 01,08 o
4 U ares sduile) Wl (Jobo g et 55 Sl 015 o O 4 JUS arais
S AU amads 5 6,8 S84 ¢l cmbie nile ols a5 Slae 350 55 bl J25 O )8
P08 e syls S IS 25,08 Ol momer 5 4K 1 OIS (6415 0 e Oljs 53 (s slims
Sl ok sl Sladlia 1 (65 53 3513 (St g 31305 By 5 05187 0313 Jols & 5 Ol e 4 4K
S sy Lol &S5l ol 48 T 15 4 g 3y ge i 20,08 LRIl ol Oous dlas ol
S SIS plply 1,8 513 JUST Jamaie Cu sl 5 Lgd e a2, 08 Sl el &S 1,
@il 1y 23,08 (215l Ol c(dass 3 39 50 325 Ol b 5 ol b ool usle) K8 ool 5 s &
Ol )l Lo 5 Ol 8L 5> (g5ludie 6l 48T SINR Juls & aor 5L L5 o0 p g ome Slaks iyl 51 ekl
ool 55m 51 6V 015 L sl il 13 ol 51 (6208 ol 3 &5 1,057 el 0kt 1
55 Olpse 5 (5,05 (St ool 4 &) 8L ,y3 Ol 4 oddalsbie 03ls ldie daly ol ply .S o b s
a1y s ladUlS (68554 (suuoles e poal s oo dlie oyl ) 3513 Ko )85 Lases 53 34550
Q‘j)gw)\::&-‘)sﬁ@&)ﬁ@JUKMg&Tl@b)gﬂ\}é\wgmhérbé\gi))
0315 anass JUs! &5 e o 5068 S by 4 0118 4 JUST sliate anass dlas Jo- 5,8 )3
LY O] ol Gy e aaS —aiiin dliain jaased dllus 4 058 alis 015,58 4 0dd

A 2030 AeS —ady dlbals janasd aue) 53 ol plxl Gl il (e s e )3 caslal 5o
s pan 2ol L 5 as )08 Sl Coda cansdS gl ylS i s s 0l &S boles 3,8 13

Y#


http://dx.doi.org/10.71773/jamlu-2025-1-2269
https://jamlu.liau.ac.ir/article-1-2269-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-31 ]

[ DOI: 10.71773/jamlu-2025-1-2269 |

YO - (VP F)AF 0T las )8 53 Slles 43 Guise dloes

gfmdjjstdmf,@;)fu:i\);wu6miféujtfgwﬁcryd@ﬁ@mﬁd;;\
A el (g 30 B Dl ChS el e b5 JESH o eST rendl o b s (il
ol s Al alyl dles o sl RAMME' (b b s sl LIS w20 S0 cosler idw o
begwowﬂ6&&)}@‘35@?33;.&&‘?&6}‘]&J})Lbdwcﬁ)}iﬁ
G oLl 5 s L;L;f,‘.;i,jisuﬁgu,,;RAMMF r;wijuf;\; Al DL ey i 3

.:\:r.:;al}&-:un\)\\)5}5-)\56}:?4%:34‘,.&&#9)30\;_14):.:)\:

G Al ¥
Ol 551 (B S 3550 55 odes o 9> ‘udmfw;b@jj:wcds};fouts,g;;ﬁ);
S o pan L1l ¢ i KUK A 053 Cpl Sl dr 300 4K 23,08l e
A el (6551 e Il el 3,08 Il oSep s Sl Kb (20,08 a8 4 s
IYFT sl a8 13 () 2590 93 0nl o ol &K (6515 Dl 55 ol

ilize Oolal 5 aieS—aiin Olail 3, 00 L84 i UK Laneds 53 Olail o)b)s o a5 53
L Sl 8 258 0 w55 Hao 4 O o sliale O sea JUST UL Ly wnS-aniy Olail o
s 53 D sty G2l 0l Kos Ll sl 2ol 0sy 055 15 p)lS &5 4 ol 035 anais
S5 Ol le) St eyl i b5 65 bl L Sl 1 g S bz liate
s Ll by 028 e 4 (Sen e atis el 55 [YO] 555 0n nd (o3l &5 5 45
Sl olomali 5 st nlite lieaie ) 5 dend )3 Sla Wl D001 LT oo ozt 01 )8 & 0k 0315
Lile sl o 3 et g)as) S A L OT o canS—aitiy lieate w55 oy 4 S 5y 021 Sl
Wl 4 (23,08 5l me 4y pl ol OIS QU 5 g same 035 iy o3 wb [17-VA]

R P LS 53 L sl 8 SD-RANT claaSs ol [V4] 01,8 5 Cges
Asls R G S e el 53 4K (23508 e 5 018 JS F 5 4T lds
Ols L Ol oS Hlie 6,5 ,574 L NOMAY Jus ol slaaSs 53 [Y+] 0L, 5 Sl b
S A g 0> plelials jarats 055 e gl S L 01 4 oSS s 5V
¢l ) Al NOMA e o o claSs ¢ [TV OLKes 5 JST1s . dias plamil 018 Jasl & 5
O et (glid 035 odows @ a5 b g i ST (gl g0 b )1300) s S~ iy Gliats janai dlue
aep Gl DL Oos w5 (i gl [TYIOLKGs 5 8 s ST Jo (o s |5 b
&y JU 0T a4 o guates Hlas JUIST 8 (gl 0T 53 a5 Ws 8 Cay ,m e (615 IS (slad Ol 5,8

! Resource Assignment-Max-Min-Fairmness
2 Software-Defined Radio Access Network
% Nonorthogonal Multiple Access

v


http://dx.doi.org/10.71773/jamlu-2025-1-2269
https://jamlu.liau.ac.ir/article-1-2269-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-31 ]

[ DOI: 10.71773/jamlu-2025-1-2269 |

Sl g 53 JUE wlhate jawass dlus o 5 Gududie )5S

b 5 Oy arass dles 0L O sl b a6l dalar die 5wl L [YF] Kes
JUsl & 5 anaS alS 5 a¥sle anas 53 laal J0 30 dlie opl 55 Lles S gy [y ol 3
ol 43 5 15 dr g5 50 s Wlie ol 53 Oledst ClS el gy oSl 0 gany p 01

Sl 0 oslizl JUS jarais 5 b0l 61y (Fsmae Sisn 5 edbplonl Ol I 5y 53
b Sy Gliaie JUS Lanads Al 0T 55 08 diw 5 &7 ol oladlis ales I [YF] e AR
— i aliais Jenad Al e LAl S L a5 Gl ol Js (G lting las &K O 50
S or <SS Wliws (slo pite Sl 1S 4y e S8 pl s 3 Wl dd o o B D) s S
53 Sl CaS” a1 ol JUST aness [YA] dlie 55 358 Jo (6 50l sS Ol s auile; dlus U
cwlite Gliais Lamads dlis ol Sl 88 15 ) 3590 cSlabos "Gl )K" (laals
a3l b s e s 6,55 b S 5 KI5 S e e 1y bl gs O o LS
Gl Ll ey, Ll d 5o (ole 01, 4 JUE Culis dliaie e b L3S e
LYA] S w151 01l pl ) Y Sledst ol cgolbel b (S5

Ol ol o 53 (6 35 Gl S 5 (5200 U s 5 il dsle Lo Dot (6,857 & (83
Wle Sl Cond ol 4 il Lap 3 ol 53 Sk L Slods )l 35 )5 e 55 50
5 S BT (23,08 21 e (Sl £ 5 ol e (S Tl Gloj U aaST 5 Ll sl
oy (g1l 53 g aie) ol 53 Olidow Sl 03,5 i ataS —ainhy Ll 4 Colie O3lail | bt 5
UK aaS—arin alaais ewes 4 55 Jy Sl ol el aia ol 53 (63 5uos slayls 5 el
L dlae o [4] o 03 o 4l JUE waS—ains dlaatn jewads dlie 4w 5505 35 oS Slallls
CiS pends s Lol ol 0l w1 018 5 ume Oly alS Cous b JUS oo dles [VY]

el 45 55 15t 5 3 g0 e dw ol 53 Sleds

Glacie Bud @b b S awass dlus Gz Jae ¥
2 b skl p Sl oBal & L S S 55 0L & U arai e isu ol 3
bl Sleds 53 Slpbes 3 55 Lol O, 4 (BS) S pbes oS! G coiias § i 53 ke
SINR Jute wlul s ckizeas oS ol ol S pbes 5 53 Sl 2K Sy pmts )8 N sl das 0
wals osls Jsls 1 =hxlogi ™) s is 15 ol 51 0 alols 53 7T 8L 15 e o) ]
[F] sla dlie 53 o8 ol J15 5 525 4 S 5 SINRy 5 ol ol il (sligy b 0T 3 o7 sy
S 58 Sloj Ml & [ T] Sloj o9 &K & ol opl 23 0Ol (6l ool 0 ld b me
Cabys b Jleylly s slaosls HU\}JLSAJ{)K&QQ%‘JA)JSJ}&@M(@U&AY 3 9d>)
Cjﬁ\:u\ib dlf)L{A:.zJ).u) "‘i‘)‘ Sleds J.:)Lfé_gim.,\:\jsa uj‘j:tz.e OLi:mi‘ C))\M\Jﬁ)b Ry
oS e L 8w Ol 5 JUET e Gl ) 5 (0505 et iles Jlad b ey DL

YA


http://dx.doi.org/10.71773/jamlu-2025-1-2269
https://jamlu.liau.ac.ir/article-1-2269-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-31 ]

[ DOI: 10.71773/jamlu-2025-1-2269 |

YO - (VP F)AF 0T las )8 53 Slles 43 Guise dloes

Slastl 53 JUT j ol 53 Bl o bl o JMie Sl J ] Ol 5o i )8 o =)

Ol 1y das 131 )8 Sl s a»\,;.u\}:@a\i-.ﬁ\.&gu;;\'o;,\m ARSEERNTII) Ryl
ssbend R[] sl s polis pl s o

E5 S She & gy 4 el 0108 o ST plone (SIS wlinate 55 Lo o cdllie oyl 55

23 5 a5 Sl il Ml sldss 5 01,8 sldes oS Gl cpl 5 (83 3 58 aldus (Ml s Jlasl

DS iad e 5 Sosen s dles 1 Ol5 (oo ol s 258 b 15 on JLESS g5 Sl 055

max; min; o ()
1S 5, sba
T
a; =), =)y, K, )
j=
a; €{-\}. (¥)

C'_,a“.\ju\:u.\.‘fdw\)Q‘j)\fé\aeu\.&DJ\JWJGSJ‘Cj)‘@J_;;dLMd‘ndU
chw ().\ Codgdes > Mb Jlas GL‘) 093 > -\J‘j@)b&bj&j)\fﬁs\f.\ﬁb@ olas d)\
LDl sl STl Jpgalst by Sl Jlab b SOl a3 558 8 45 s e Ol 55 0 (99090
LaDel ol 3L (51 5 355 oo o Alus Jsl SOl K (gl ST Ty > K¢ my el 01,87 51 2
R Ut BESLSRSLTE
i s el 4 0T oo 055 sl L0l 1) A= @ ] il 51 G
)\JJ.: .A.S@ St (¥) E) ) Cudgdows Jlw le.&s"_,a_bjubu BE) wj\.» Cﬂ‘ Sy CJ’.’.‘ BE) .J;
A=V S0 =0 0T 55 wms e b (N6 1) sl A e Sl b blse S jaress
J‘JJ"U'.'.‘ el Jbe I’” d&;‘cj}‘v\bblj)ls] C))’\.«A‘)JSM)@QL&JJ‘)}&\)J I’J Jhéb)b
Sie 2alS 4 e 1 e 55308 e o S anaS-anty wlivai | (GG ) Gamasd s
E ORIl 5 Bl edd ado W e o 2ST ls cpl 53 ST ls s aph lap ol 5o el 51 S
ot 13 ) e S (o oph a5 S5 SOl 3 5l SMEe Al el 4 SOl s JUs
ﬁjqﬁot;@u@;}:&\ﬁp.@\nbMha%lﬁlﬂjuﬁ\du'@;w—%dm
'JJ{“‘i‘)HJ
Sy el j?\ sl osls Jals Cj AeS — daino wlaaie RS (r;*,r:’...’rn*) S ifuﬁa;&?
u\.ﬁab)\ﬁj I‘i*<ri 4.12.4‘) i:\,Y,"‘,n J.iabia L?-J" Lg\ﬁjflc(r‘,r‘,,"‘,rn) Aol )if.'} GMM
s bn=min, ., S0 < S by dsb wils ses Je{\Y,n) W80T
“’\"i’\f 4‘.‘.“5_4"‘:‘;‘:?’ alaais ‘u‘a‘.‘."b‘; dJlas Ls‘Jf Lg)":f.’ J?‘ : rr:in < Tain e °L§3T Foin :mini=\,v,...,nri
.V.:.»ULSAUK\)QT

Y4


http://dx.doi.org/10.71773/jamlu-2025-1-2269
https://jamlu.liau.ac.ir/article-1-2269-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-31 ]

[ DOI: 10.71773/jamlu-2025-1-2269 |

Sl g 53 JUE wlhate jawass dlus o 5 Gududie )5S

Slaw SOl ) Solguiw w191 ¢
Ly Ol 0dds Jed cgtudles opl s sl g oyl sl 53 0l )8 Clleb Ls.k,'u.ﬁ)bjﬁ)jiﬂcjéq&‘):
@JM ‘) ﬁ)}g‘ u..v'l )J 4.73) )KQ LSLAJLQJ ‘ﬁ)}i“ W) 43“)‘ )\ y M"LSA Aib\ MLW C))j—.ﬂ‘b
s ol My AT (5 3 e ASL 0 o0l R:[rij]nxn 2 0I5 Gl ST 55 S o
#6 wS plumHLR =[] il de MSM > > M 3 R e 5l
4 48 LBl (solae o FeSe S Ky ST 55l Ll = e ) e rij:rij‘rijZMka‘ of
Itz r;wiu ol 3 ol s ), RAMMF r.:;_,}fll Wlew Jo sl il 4050 R 0T Gl
Olse 4 (Jo Og b 9) g o o 35800 GOled R gl 05t 2 5 Sl 2 sl slaaylyo
Rko Pl aslsl ) pmen L = r—i)‘-’ J=NY e nglsla O 5 =) b oy el Jles f
Jo Ot BS54 ]SV N Gl B =g = s SIS G 258 e S

sl s o =) J&LTV<i<n « i\=arcmaxrij.) LaL akls | Rko 2ol alys slas op S

Slp By = 5 6 =0 tm 3550 o8 R el bl 53 uman @ =+ 4k i=),Y,,N
A, J=\y,en

5 B =F 5 Sl RAMMF (o) S o 5 oiasly) aains s F= (10,001 ) ST 557 of
3 T Shys A8l ol anlbome T Jltie 51 |3 1 Jlaie RAMMF o2, 81 53 $1. 80550 cpl 03 K = T,
Sl KOS s Jst g5 oS g =1 5 0 = Gyt s bl K5 | slaodlal ol
el o3 S Iy a8 T Bl yo 55 ol (s ol Bl

248 Atd o b gl Oy 5 Gy S 5 Sl S Ll Gy 5 Oy S e sle (S Gl 0
M 3 Ty o oals JUast 555 e K5 | (slacdlal s 1 )l87 (sl tilos a5 oo, KU1 slapE
| slacsdlal 55 15 sl JUst & 5 5lde aoal by ST 0 5 By bl ol i )l87 (sl b e ol
Ol 93 S R S a5 Ty DMas 5 e 4 10 5Oy Sl e Jlds L =S bl K s
K-l 53 esls JUsl & 5 ol 5 A8 oo i By 4 By ol 51T SOl 3 esls JUsl & 5 )ldie &) 50
S 0T 51l ok acaloma T e 1 L3 1) 5o o7 o135 5 518 0 o By @ By lkie
Aas s Ol S ik Srik ERY - fi ol el T Srm o S5 oo 2Bl ¢l I O g dpdon e
el 03 S Iy a8 T OBl j3 55 pl (s el 4Bl ol 31 K bl s Jlasl &

53T Cowsay QU 3 5 wlhate Garasd Al (51, I Gs Ol 025,501 1 duieB

2 ol Il ol 55 RAMME o5 83151 eeT sty A g j5le o5 o3 DL il Codni 1010

aen 3,8 o F S L Rl he & (B 0n, Sl 2 Cand pss p8 s il o il L


http://dx.doi.org/10.71773/jamlu-2025-1-2269
https://jamlu.liau.ac.ir/article-1-2269-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-31 ]

[ DOI: 10.71773/jamlu-2025-1-2269 |

YO - (VP F)AF 0T las )8 53 Slles 43 Guise dloes

03B O g 5 o ol iz Coad ¥ r\fd,@du,bﬁ:); Il sh e i [ Ot 51 o glaalys
Ll GuSA w;ud\jL’.;_.A.:Jl.au.aujl{‘,é..pjsd\éhq\)sdwdh)lﬁ):j:ﬁ@&;
Ol sl B 050ls Ry 5o S1487 cpl sl LIS 0T sy g 457 s 0L i 055
M., o M, Sl 5eSa 58 slalie 1L 0u0g)ls R ST a o a 535,10 350 5 Ss Ol g slow|
dloms Gl My 25855 208 w5 b S 5 00 b Ry sl 5 o o bl |
|25 ol ol iy (s ol Sae JUSH £ 5 e o 50680 S S i Ol Ry Sl
W3 dal g Ol s 5355 L0 Ry il 38 o ol 5855 M Ol

My ST ol slaalss plas ool ply sl Ry ol b _Bliza 1= (0001 ) Sl o057 553
Soldie o5l I 814 i 0l o RAMMF (2, S0l 7 b & i b6 2 M, ¢ omedizen 2y

s o Ol 3 S o i (S e o 2 oST (bl ok arloms OT e T Sl 3 457 3L

e'b.gl:’u omJ o‘x)lf ‘S)LM}JLXS ‘Sdigdln)' :RAMMEF rg.:.l)si"
R - [r‘” ]HX” tj} W.):LA :L-soj)j

A= I:aij ilnw @by g ile iez 9,5

OS dploe |y Ry e o)
deady pll |y 5 leals ol ool ailys gyl s il 457 Slej G-V
|y sl g )y e sloaslyo Shass b ol a5 €Ol i SR, o la J g 5 1yl
|y ool Shas )y e sloaslys slass b s a5 ROW, o oS R, s yile 1 jhaos 1o el
jo=arcmin_, Clo, s i =arcmin_ Row, ooS 55«
J oo g by she Glale s @ =) s 13 1 =arcmax,, 1, slp o&1C0l < Row, S
don g O =Vawms B j=arcmax, o slp Oy cnl pé 0 aums 18 ao ) R e 5o
S ao ), By b ] T og 9 1w slaalys

ol s en OT 5o &S 3L T 51 plasys dol =) ST (83 5,1 5 gm0 2530 Ol oy
wils B 5l e 6oMEe O gt opll Sl ST (55 3L R e il 52 0T & b e by e 050 Gy
K- ssle g3l &8 (5 Jo 50 53 sliie cpl a8 Sl cpl | OBl (gl e ol Sl pue e i,
9 Sl ol anloue [ S S B Slie ol plo Sl ol Sluy G5 Jhe 4 B ldEe (b s (o p

Dyb B Gl e [ GBI Gb o STy

A


http://dx.doi.org/10.71773/jamlu-2025-1-2269
https://jamlu.liau.ac.ir/article-1-2269-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-31 ]

[ DOI: 10.71773/jamlu-2025-1-2269 |

Sl g 53 JUE wlhate jawass dlus o 5 Gududie )5S

S ity Gliate Ol & 025 S b g 0 okl el 8 S Ol o W a5 4 a5 L

]

SOlghas w9981 85 Jos (w0
‘5\;,”;,55\&;eﬁi,@dtd\ﬂ.;ﬁf@,\;w,j:MRAMMFV;M{:\&\,K‘U:@M,;
oKl Ol 5o 4 BTS O;;T&ioww&,aJﬁﬁf@,w,m\)g,ﬁagﬁ;sfdu,a
S0 5 el e oKasl B e Ols ST S o wlyl St ogy55 O 4 Sl s
b 3oy o5 ol 53 Colu p eghS Vor ST S b lag s ol 12 dBM 0ly ST
3 Z=Neooo abE U Z=0 dhais jl Conly bt K Oy gum 45T ol 20 gk V0 e Jgb it &S >
RCI I 2 N SO DAV S-s S 12 O GHPRCIN CIN PRUUNR CN CON PSSR JUNE. S g

558 oo daloen (F) alasy 51 o8] 51 2 alold 55 5 g Jsb 53 0303 JUisl & 5
r(z):ry(\+zcexp(|z—aooo|/a)), (f)
ojpﬁQT,\@sg—M\;ﬁ;u&iG;}:g@wﬁﬁ&77,@\g;.;usa:j}w&xQT)Ms

t _
Sy gl ojl{.z(t):\/[awe—ww j oo daly 5ol 10,8 dols Lol [o,o/\/\“]

Wl 80 Ll 0118 sl el Sl B0 b Wl Ty b as Sl o 4 S
DRL-MMF r:.:)}g"r:i)ji.”Og}‘.ﬁﬁfﬁjw))ﬁ)}g‘jécwﬁ)ﬁ‘ﬁ&‘\.m.iud‘_;‘j
J= sl v;i,jis\ il &S (.mm@u:q_u DRL L 1, 0T jlal 4 «5) [4] UARA scheme
4S) max-SINR UA (..:.a“)jiﬂ ‘r:‘.)jiﬂ 93 -l Jﬂw e Sl g edialy)l JUS aess dlus

.@‘&.&O‘j)l{f))ﬁ wjhj))c)‘j’:ﬁ

6 == max-signal-to-interference-plus-noise ratio
DRL-MMF UARA scheme

\3* 4 =f— RA-Max-Min-Fairness
IV
3,

0

15 20 25 30
Kol Syl O 5

Ol & o o3l Garais JUSI & 5 Olge o 08T 5SSkl sad ) S

Yy


http://dx.doi.org/10.71773/jamlu-2025-1-2269
https://jamlu.liau.ac.ir/article-1-2269-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-31 ]

[ DOI: 10.71773/jamlu-2025-1-2269 |

YO - (VP F)AF 0T las )8 53 Slles 43 Guise dloes

70
== max-signal-to-interference-plus-noise
60 ratio
=== DRL-MMF UARA scheme
3 50
200 RA-Max-Min-Fairness
v 40
23
™ 73 30
\g !
Yj, f“zo
403
X
10
- ’
0

0.25 0.5 0.75 1 1.25 1.5

MBPS Dbt k8™ ons (512 5l 250 JUaSl 5 e

el 0 ol T (g1 Slonts Sk ey (gl p5Y Uil & diaST sl 57 )8 Y (KD

Sl L & 55355 DS 4 el el Larasd I F 5 Ol o ST ke Sl a5 ) S
S ke Lok s Sl ST B (115 ST o 457 6553 V0 4 SVl B2 dod ilg 53 a3 o
Wl o ols islad Jgd j3 0595 Vel s Jlasl &

55 0L w4l oLl Olg ldie o Sl pbee ol HLasl 05 Jil3) b & das e OLES Laesls
WLl 03,5 i OIS St s 55 o e 63Nt 5 S s s S 55 4 o il n Rl
Al gl s sh e 0dls jauads SINR jlude op zéw b )8 4 JUIS” &Sl 55 max-s V.:i)ji”))
obast Jisl F 5 o8k el Sl ol sl sl esls syl Ol 0158 ol (Sas 053
WJUS arasi leang dles Jo ol RelaXation w3 4 4 5 U DRL o2, K1 55 0553 00 01,1
du.DRL4.3;“*:...“345.\.&:@0\4:3@&.33;@Mwﬁajygcwg\ﬁAeg”_,.:.wﬁc\)l.w.ag\f-
) ol a8ls 5151 5 aaST ol (o ys FO g MAX-S & Comd 5 o3 YO 5:80ke &) 50
g dal g oKl s Sleds CokST 15l 4 mte Sl

L;‘_ﬁ(jyduﬁ\'c}wwu4{&3}»ca@‘SMJ@OW‘)@‘ﬁ)KJ\MMJJYJg.ijb
1P 5 ol Sl g e Ol Sl pbe ol D15 I L Sl ks Sl LS e
Ao il il 1y oa!l 1 Sledst 3L 5 Ol &7 S1,l slaw &7 Sl ol OT s b o
Syt 1y JUs! F 5 aeS il 5 RAMMF o2, 831687 1087 sl 48 das o 0Li gk (slasomss
DRL o2 55801 4 S 5 LYY MAXS 02, S & S (Ko 5b 0 A7 sl (Dot S rass
a8 RAMMF o5, 831 55 015087 51 o ss A (o Sile Sy g0 4 gl cpl iy ool 031 2087 TV
‘.;,.Uisufs;,.‘g,u,m;;\f;max-s r;i,,inL;\ﬁ,\.u.ea\.x\cg;agjst,sj;;g;,ytj;
Ll o3 g Ao )3 7Y 51 S DRL

Yy


http://dx.doi.org/10.71773/jamlu-2025-1-2269
https://jamlu.liau.ac.ir/article-1-2269-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-31 ]

[ DOI: 10.71773/jamlu-2025-1-2269 |

Sl g 53 JUE wlhate jawass dlus o 5 Gududie )5S

.C...w‘ O.Lja c:\: d’&iw C,wu\ 4.3)?‘)‘}5 O‘)J)K‘)L“}‘)JSGLA). L;LAQ)LA .J‘v\.a.; bj’ﬁrdgﬁl‘).}

—¢— max-signal-to-interference-plus-noise ratio
=== DRL-MMF UARA scheme

RA-Max-Min-Fairness

Sl
e
o N

’j-; 3 3 .\.\.\
a2
A %6 3
3 \9\ \H
N x4
(I
)

0

40 50 60 70 80
Ol sl

el B ABM oK) Iyl 015 0108 4 4L janais el slin o SKbe ¥ K

b e ShalS 3,8 e 15 01 Hlastl s 48T Sl sldw L gie (Ol ST sliws i1 L
@ils 6 g 3 Shoe Aoy3 OA MY b 3 5 4 Max-s 5 DRL o2,,83 55 4 Cos RAMMF o, S
a3 gn O Y IS8 51 sm i1 3l QU 5 5 alinate jarasd 55 g DRL 5 (53l o) S ol
ol el ol 55 01,055 4 ol 0315 Lamads la Dl sldw il 3l Gl Coda ol 035 JLis o7
Sl 53 1y SOl 00 M & sy (S s 6y03 58 55 8 2 RAMMF V:.l))fjl » b
.@l\‘,?gﬁ:,?«:max—stRLr:w}i‘\):):)\.\ia@\.;,.m!MB

Lol ok 03l 0L F S8 55 ool @8 51,3 0T 5lastl 53 o7 losls JUsl # 55 0150 S0k
235 &5 0 Sike OIS sl (211 b esyls sy Sl 4l gl ol oSS 1S Sl 4 ar g
SIS A3 U5 o ol JUIS Gliaie janai b Oda 7 pl & g Lol 2alS Ol
el ails 5 VL Kos 02, S 93 4 S 1y o 8Ge (obamt] 55 o 5eST 05 8wt b ool
el i MAX-S & Cod o33 70 b 5 DLR ) o oy V0 b ke o

=g=— max-signal-to-interference-
plus-noise ratio

P —— DRL-MMF UARA scheme

/

Jl £ 5 oSNk
N

//

40 50 60 70 80

Qb{)Lf;L.\.’J
Ll B ABM o) Iyl 015 00,18 a4 8l arais JUis 5 ke £ JCB

Y¥f


http://dx.doi.org/10.71773/jamlu-2025-1-2269
https://jamlu.liau.ac.ir/article-1-2269-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-31 ]

[ DOI: 10.71773/jamlu-2025-1-2269 |

YO - (VP F)AF 0T las )8 53 Slles 43 Guise dloes

S5 domi
I3 s 3sm Sn oSl EG Slodks 018 4 QS &5 5 U arass dles dlie pl s
2 Sl 58 s o] )3 Dladst CiS 4 3 gy 4 0T o 5 s gy Jpo b Lo Buta 5 8
ﬁu;ﬁﬂ S 38 5 g 3yse 0Ll 4 Sl ass pa s JUSHF 5 o eS 035 andy skt
AS 1y s Ll oo us:""'ﬁ“‘-“{("i’b Qudsl:bdc))ygjvi:;q\)\ JUS dlaeis janess
23003 6 g 3 Shee DRL o2, S o stdaslyl 02, S op 5T S 487 5 0L (e ol
O 1) 35 Jok 3 5mgr o3 Y B 0158 40 JUS sl oades 53 5 o ys Ve b JUS wliaie amases

A2 0313 QLG DRL & S (6 5 3,5 Jos Lo y3 YO U Olodst CoS el Cow )5 uiomad L ABS 0

&b

[1] Nguyen T., T., N, (2020). Proportional-Fair Scheduling of Mobile Users based on a Partial View of
Future Channel Conditions. Automatic Control Engineering, INSA de Toulouse.

[2] Nguyen T., T., N, Brun, O., Prabhu, B. J., (2022). Using channel predictions for improved
proportional-fair utility for vehicular users. Computer Networks, 208.
https://doi.org/10.1016/j.comnet.2022.108872

[3] Biswas, S., Mitra, A., Mistry, S., Roy Chowdhury, T., Sinha, S., Biswas, A., (2020). FairIN:
Throughput Fairness in Infrastructure-Based Wireless Access Networks. 2020 International
Conference on System, Computation, Automation and Networking (ICSCAN). Pondicherry, India,
1-6.

[4] Kelly, F., (1997). Charging and Rate Control for Elastic Traffic. European Transactions on
Telecommunications, 8, 33-38.

[5] Lau, V., K., N., (2005). Proportional fair space time scheduling for wireless communications. IEEE
Transactions on Communications, 53, 1353-1360.

[6] Choi, J., (2016). Power allocation for max-sum rate and max-min rate proportional fairness in NOMA.
IEEE Commun. Lett., 20¢10), 2055-2058.

[7] Lu, H.,F., (2021). Optimal sum rate-fairness tradeoff for MIMO downlink communications
employing successive zero forcing dirty paper coding. IEEE Communication Lett., 25(3), 783-787.

[8] Cheng, Y., T., Lu, H.F., (2019). Optimal sum rate-fairness tradeoff for MISO broadcast
communication using zero forcing DPC. in Proc. IEEE 90" Veh. Technol. Conf. (VTC-Fall),
Honolulu, HI, USA, 1-5.

[9] Kim, Y., Jang, J., (2024). Distributed Resource Allocation and User Association for Max-Min
Fairness in HetNets. IEEE Transaction. on Vehicular Technology, 73(2), 2983-2988.

[10] Jiao, R., Dai, L., (2020). On the max-min fairness of beam space MIMONOMA.. IEEE Trans. Signal
Process., 68, 4919-4932.

[11] Naghsh, M., M., Masjedi, M., Adibi, A., Stoica, P., (2019). Max-min fairness design for MIMO
interference channels: A minorization—maximization Approach. IEEE Trans. Signal Process., 67
18), 4707-4719.

[12] Sun, R., Hong, M., Luo, Z., (2015). Joint downlink base station association and power control for
max-min fairness: Computation and complexity. IEEE J. Select. Areas Commun., 33(6), 1040-1054.

[13] Liu, W., Sun, R., Luo, Z., Q., (2019). Globally optimal joint uplink base station association and
beamforming. IEEE Trans. Commun., 67(9), 6456-6467.

[14] Wong, V., W., S., Schober, R., Ng, D., W., K., Wang, L., (2017). Key Technologies for 5G Wireless
Systems. Cambridge, U.K.: Cambridge Univ. Press.

[15] Jang, J., Yang, H., J., Jwa, H., K., (2019). Resource allocation and power control in cooperative
small cell networks with backhaul constraint. IEEE Transaction. Veh. Technol., 68(11), 10926—

10942.

Yo


https://doi.org/10.1016/j.comnet.2022.108872
https://ieeexplore.ieee.org/author/37088534195
https://ieeexplore.ieee.org/author/37088757803
https://ieeexplore.ieee.org/author/37088751947
https://ieeexplore.ieee.org/author/37088750057
https://ieeexplore.ieee.org/author/37088748179
http://dx.doi.org/10.71773/jamlu-2025-1-2269
https://jamlu.liau.ac.ir/article-1-2269-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-31 ]

[ DOI: 10.71773/jamlu-2025-1-2269 |

Sl g 53 JUE wlhate jawass dlus o 5 Gududie )5S

[16] Alwarafy, A., Ciftler, B., S., Abdallah, M., Hamdi, M., (2021). DeepRAT: A DRL-based framework
for multi-RAT assignment and power allocation in HetNets,” in Proc. IEEE Int. Conf. Commun.
Workshops, 1-6.

[17] zZhang, X., Zhang, Z., Yang, L., (2022). Learning-based resource allocation in heterogeneous ultra-
dense network. IEEE Internet Things J., 9(10), 20229-20242.

[18] Li, Z., Wen, X., Lu, Z., Jing, W., (2021). A general DRL-based optimization framework of user
association and power control for HetNet. in Proc. IEEE 32nd Annu. Int. Symp. Pers. Indoor Mobile
Radio Com., 1141-1147.

[19] Mehmeti, F., Keller, W., (2022). Max-min Fair Resource Allocation in SD-RAN.
https://doi:10.1145/3551661.3561359.

[20] Salehi, F., Naaser, N., Majidi, M., H., Ahmadi, H., (2022). Cooperative NOMA-Based User Pairing
for URLLC: A Max—Min Fairness Approach. IEEE Systems Journal, Vol. 16, Issue 3, 3833 — 3843.

[21] Raj, D., Zhenni, D., Shimamoto, P., S., (2022). Resource Allocation for Weighted Max-min Fairness
in NOMA with Imperfect SIC. 2022 IEEE/SICE International Symposium on System Integration
(SH).

[22] Chen, S., K., Cheng, H., Hon, S., Liao, W., C., (2021). General Max-Min Fair Allocation. https://doi:
10.1007/978-3-030-89543-3_6.

[23] Jeronymo, M. H., Abrao, T., (2022). Max-Min fairness-based resource allocation in massive MIMO
systems. Semina: Ciencias Exatas E Tecnologicas, 43(1), 45-54.

[24] Di Z., Zhong Z., Pengfei Q., Hao Q., Bin S., (2024). Resource Allocation in Multi-User Cellular
Networks: A Transformer-Based Deep Reinforcement Learning Approach. China Communications,
Vol. 21, no. 5, 77-96. doi: 10.23919/JCC.ea.2021-0665.202401.

[25] Swistak E., Roshdi M., German R., Harounabadi M., (2024). QoS-DRAMA: Quality of Service
Aware Drl-Based Adaptive Mid-Level Resource Allocation Scheme. IEEE INFOCOM 2024 - IEEE
Conference on Computer Communications Workshops (INFOCOM WKSHPS), Vancouver, BC,
Canada, 1-6.

[26] Sadra M., Zaferanieh M.,.(2023). An Online Supervised Machine Learning Algorithm to Solve a Bi-
Level Network Design Problem. Journal of Operations Research in its Applications, 20 (3), 87-107.
(In Persian).

[27] Sajadi S. S., Moeen Moghadas F., Karimi H., (2018). The single allocation hub covering location
problem on star network; modeling, linearization and finding a suitable bound for them. Journal of
Operations Research in its Applications, 15 (1), 79-102. (In Persian).

[28] Gonzalo San José S., Manuel Marqués J., Panadero J., Calvet L., (2025). NARA: Network-Aware
Resource Allocation mechanism for minimizing quality-of-service impact while dealing with energy
consumption in  volunteer  networks, Future  Generation  Computer  Systems,
doi.org/10.1016/j.future.2024.107593.

[29] Zhang F., Wang G.,(2024). Context-aware resource allocation for vehicle-to-vehicle communications
in cellular-vV2X networks, Ad Hoc Networks. doi.org/10.1016/j.adhoc.2024.103582.

[30] Abuajwa, O., Bin Roslee, M., Binti Yusoff, Z., Lee, L., C., Pang, W., L., (2022). Throughput fairness
trade-offs for downlink non-orthogonal multiple access systems in 5G networks. Heliyon, 8(11),
e11265.

Y¢


https://ieeexplore.ieee.org/author/37085876301
https://ieeexplore.ieee.org/author/37426393800
https://ieeexplore.ieee.org/author/37085985533
https://ieeexplore.ieee.org/author/37410760600
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=4267003
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=9866865&punumber=4267003
https://typeset.io/authors/dhruba-raj-dhakal-132q84gje4
https://typeset.io/authors/dhruba-raj-dhakal-132q84gje4
https://typeset.io/authors/shigeru-shimamoto-109mj6gtsx
https://ieeexplore.ieee.org/xpl/conhome/9708598/proceeding
https://ieeexplore.ieee.org/xpl/conhome/9708598/proceeding
http://dx.doi.org/10.71773/jamlu-2025-1-2269
https://jamlu.liau.ac.ir/article-1-2269-fa.html
http://www.tcpdf.org

