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| It
d C m K
—Klb Encoding —Kb- Modulation —E-- Comp%ex S R
| Spreading |

[46] MUSA (atiioue aal S 3 (11-2) JSal

Group orthogonal coded access ’lga.nlas Bras 4s gana A& .2.3.4.2

gl s ddl aladinly Ayl alsal) e Aaeall sl yin Je GOCA dii adiad
o b Baalatie e 58 Judls e aldie WL saelaie Judlu de gens aladiul sole] o dus
o Al DA e e (e Glegandl diad L(12-2) JSED (5 Cpae 9 LS addia
i ) sasbeiall Judldl e slaieYls desanall (e cpediiosall (i€ gy Loty saeleial

Group-
User 1 FEC QAM - IFFT+ |
data Encoder Modulator —»| Repetition 13 ?:;:‘:ﬁ::_a]l > Insert CP >
User K FEC QAM Group- IFFT+
ALV A
data Encoder Modulator [ Repetition = ;::;:;?:::?{l > Insert CP >
Orthogonal Non-orthogonal
—___Sequence ________ ¢ Sequence _ ____ ______________ .
Group-1 :
[ osa) |——>] mosay |——> cosm :
1
1
| 0s(2) I—l—l NOS(1) ]—» GOS(2) '
i
[ os@ |——> wosa) |——>» cGosm) |
_____________________________________________ 4
Group-2 |
[ osy |——> mos@ |——» cosw i
i
| os@ |——>» mNos@ |——» coss) ;
]
[ os@) }|——> nos@ |——> cose i

[15] GOCA Lisalai 5y dsgana 3ii (12-2) JSil
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nonorthogonal coded multiple alaia p& (<& japal) aaadiall i .3.3.4.2

access
Al da e lgle Jgemnll 2 5aaleie j Bpualy 425 1i0 Juds NCMA 40 aadiins

palaat DA o lldg saalatia pe dallia s Judlu Jas 1) Grassmannian line packing

[47]- Sl (s Aalocall oY) aal)

Interleaving based NOMA ¢Lilidl) aladiuls dalaial) & danial) A .4.4.2
[34] .l ol el (6 s Ao el aladin) e Caail) 1 cillalada adied
interleave-division multiple access awdall cLLiill amial) i) .1.4.4.2

Sedie IS8 bl Tl alg i Cua blia pladinl DA e Cll (g5 Sle IDMA Jasd
Ljlae elY) sty ICT Jalsall o Jalailly cageall 5 Al oda QI L adiise JSI Jiisasg
Jil yiaiig SCMA Lbia e IDMA Lbas b Ul Jaea oldf 350 [49] .CDMA xs
[40] e pan 8815 Mzl (SI[40] - daisal) 3

Interleave-grid multiple access (Ssdl) chillally saial) 3 .2.4.4.2

grid mapping 4<ail) dblad) blal ds e 3ags IDMA Lbis e IGMA dai cabias
siall e alaieYh jeall G ASLLIL Jiam allg «(13-2) JSall & e 98 WS patterns

[50] zero-padding (s)ial
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S Cha Jit-level 7 S . Carri aseba
User Channel Bit-level Modidation Cotsamion Carrier Baseband

data coding interleaving modulation to RF

el e ol

| FEC H Repetition ! Zero padding Symbol-level

interleaving

UE1 UE2 UE3 UE 4 UE K f
|- 2 8
[ | 2
. |- 3 4 4
Symbol-level [—1 b (R N S L J
interleaving | | . 3
+ — — — + +
[ 4 L
|- 3
[ ] 1 1 1
| L 2
grid mapping process. UE: user equipment

[50] IGMA Saall bllly ssial) ) (13-2) Jsal
Repetition division multiple access (L83 awadill asaial) 324 .3.4.4.2
On e JSE sl sal) Jlal LSS DA e sel) (s e Al ol s
LSl 3¢ (693 7 Ll Jai addiiose (S elley Gum o(14-2) JSEN 8 e 58 LS (ppeaiiidl

[15] [29] -4 Lala

User 1 FEC QAM . IFFT+
data > Encoder i Modulator »| Repetition-1 = Insert CP >
User K FEC QAM B . IFFT+
data ] Encoder > Modulator > Repetition-K = Insert CP >

[15] RDMA (§Si) apeidilly asaial) 3} (14-2) J<al

low coding rate spreading (ddia jeayi Jaras i) .4.4.4.2

e JlsyY! dihaie Jel€ e oy clid) ASLae A (e ) (s5iase e LCRS 4 Jaxd

[29][51]- JLSill ge Balaal
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iagl Jla) b i giall NOMA aelsidl) e aaeiall 2l cillbaaa (1-2) Jsaad) (adll

Zinyhg hhia S ee Jlae ) 2Lyl cillbad) o e Jaxd 3l iS5l UL e luall

gl ddilgal) DUiaally sacLall dlagl Jlusy NOMA cillbhias 1(1-2)Jsaal

LDS-SVE
SCMA
PDMA

PD-NOMA

RSMA

LSSA

MUSA

NOCA

NCMA

GOCA

IDMA
IGMA

RDMA
LCRS
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Fujitsu
Hwawei
CATT

DoCom

Qualcomm

ETRI

ZTE

Nokia

LG

Mediatek

Nokia
Samsung
Mediatek

Intel

Symbol-Level Short Low Density
Symbol-Level Short Low Density

Symbol-Level Short Low Density

Bit-Level Power domain
superposition

Symbol-Level Long Scrambling
Sequences

Bit-Level Short Scrambling
Sequences

Symbol-Level short dense
Spreading Sequences

Symbol-Level short dense
Spreading Sequences

Symbol-Level short dense
Spreading Sequences

Symbol-Level Long Spreading
Sequences

Bit-Level Interleaving
Bit-Level Interleaving
Symbol-Level Interleaving

Bit-Level Interleaving

MPA/EPA
MPA/EPA-SIC
MPA,MPA-SIC
MMSE-SIC

MMSE-SIC
MMSE-SIC
MMSE-SIC
MMSE-SIC/PIC
MMSE-PIC
MMSE-SIC

ESE-PIC
ESE-PIC
MMSE-SIC
MMSE-PIC



NOMA <Dl 5.2
o 2ol i) 408 halhis Ao NOMA sbidl je saeiall Sal) Jifise aveal ading
avaat ddplal Tas JLEa) daaylsd JLad) i Cus ((1-2) dsaall (b e 58 WS Juall
o Gaat dal Ge LAY o dalal S QB Caag Aabid) Dlsad) e lgasisis adlsil
Opediinne Bae adlS /5 1C Jal Cada A ) Jiasal) 2 Uiy ale <80 . e i) iy i<l
Jalal) Cads el sl (0 MUD i€l il jlsd alasind oSadl e Eaa (MUD

LJalall Cads A8 pe (i€ A lsd st of IC

Interferece Cancellation IC JAlaill Gads .1.5.2
Cua PIC (slsie 5 SIC adkss J<& (SOFt)acls 1 (hard)in)) dalall cads &5 o oSa
Sl e sds Al NOMA seleiall je aasial) 3l cillabade ae ol J<00 padnd
Caia aay L gal cillhie ae ddaiigl ) dlayl PD-NOMA, MUSA die 35l
Cum aie ol 2y (K SIC ol Jalal) s pe d5)lee Ji il PIC (g3lsiall o)
D (Kar e Alaye IS asly b (peatidll IS @hla] e e PIC i ot
Jitise a sty Laiy .[32][31] hard IC W yuyai pac 5l SOt IC L) Al yall ) dls pall 030 il
Agia )l chlaY) O dallae DA e clldg (gAY 5 sasly cllay) wmp &l SIC
2] ol ) padiall 3La) @l Asje IS 8 Sy Cun dgllaall HLEY) Saey Gl die A€
lgddng LAY ol sale) & (ag SINR gusally Jalall L) daws el @l al (Cpeasiial
dal e (1572) IS8 6 e 58 LS lgide laall o3a 3k Bale) wl ddsiall )LEY) (1

5L i€y Jatisad) Tag o (172) DAL sUanal) dlitiad) 5,LEY 1 (3-2) JSa 8 Cpaall olal)
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(1 =2,..,L &a SINRy = SINR;, oY llag ®; Jupall 3a)ll iy Jo¥) aaiieud
) Jalal) Gida i laeal) 038 (g0 By BLEY) by bolely dy lhandl) Saefi ol 5 ey
pxaid ANy =7 — hy [Py Ry 13D dlaydll saaal) 5lay) JSiny Jo¥) aasid) oo
Gind Gus ((15-2) JSA 3 e 58 LS Ayl ity S podiadl) 55L8) e cliy (i)
A=3,..,L dal 5« SINR; = SINR; szl Jalall 5,LaY) duus

(@ <1< L dal 5e SINR; = SINR; 058 Gamy (1-2) Al 3 gl alaill iy
aaiuaall semally Jalall 1) 5LEY) A SINR; 5 SINR; e lain) cligine e [ Gaa
L ady adiindl 5UB Jalea hy 5 ol ady axiieall Jlo delsind Py sl | 5 o)

Received 1 | gstimate symbol for first user Decode data for first user Reconstruct signal for first user
signal X1 d4 X

!

Cancell interference from first
user 7, =1 — hy /P %,

. ~
Estimate symbol for second user Decode data for second user ’ Reconstructsignal for second useh
—

X d, X3

\

|

e
Cancell interference from second
| user r, =h—hy /B X,

J

Cancell interference from (I.-1)" user
1= Tp—2 =My VB 1%
Estimate symbol for 1" user Decode data for L™ wuser
%y d,

SIC (ol Jaal) ciia Jafians (15-2) JSaal

S bl I8 ot ool ading ccdtinall 3l e 43)lae dada’ s SIC Uiy

ol Operdinal) gy b cplall e adias Al SINR guanally Jalsl) L) 5LaY) s o
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oo 08 [37] deiu) c lales o DA (e Algisall deUain] iligiue (DAL 2Kl
sl UL saclial) dliasll eVl) 8 (galiil) SIC adbill Jadsl) Cada ol gt (el

[54] .ol axe culyils Qe CP 4 yall L0l alasid (DA e dialie

MUD (meddie Bis CailS .2.5.2
Jals Cida Alage IS 8 Ayl el s (i€ ciliailed 1C Jalall Gada el (bl
CatlsSll oozt (Ko Gun PIC @il Jalull Cida b jee)ll sk b o SIC il

[32] IC Jalxll cads <l (53 / a2 MMSE, MPA, EPA - Jic (1-2) Jsaall & didl)

minimum mean square error Uast) 2 Jauy gial @'4‘\1\ al) .1.2.5.2

Jsll il y = Hx +n Ashad) JSA e ddasl) Ladaiy) < MMSE  (ailS aodng
@3 A Wyyse aiay) Jogaill ddgtian alaal DA e by & = Wiyyyspy Cuse dluydl

1[35] sk S dall (i Cum Wigysy = min E[llx = WyII?] (sl Uk aoye Jans e
Wymse = (HPH + o?1)"*HY (10-2)

Srua busan C__.m‘aj\ Cin 623 (sl ddgaadl  Teslial) o) Borne H Cun
zisad (15-2) JSA i ) SIC Jiiione 3 MMSE iS5k Jaf (5 -( AWGN)

: A Sl (1-2) A8all 42 la s0le) 2 o(1-2) Bally Cpasall Sl
r=hx+n (11-2)

Ay b x = [og, e, % ]Ts b= [Ryy Py e Ay [P Al B 7 G

ol Jlael e (15-2) J<all b 4l SIC Jalss ada dlaye IS8 MMSE CailS Guls
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el ) Wyysp disadl) ddghias cuad Cus i <1< L dal e SINR; = SINR,
15V paiiosall aaall Gyl (555 (10-2) A e alaeWl V) Ayl 8 ((Lx 1
X =wynse(D 7 (12-2)

WD & dall Aiindd) HLEYIT 5 Wpypsp il G Js¥) eainll Wiypysp (1) Gus
Al A lay) e MMSE ailS Gulay s £ S sl ja)ll i W L (11-2)
Cus ofy = RgyXy + 1 Gl Whada (Ko Sl Ja¥) axdied) 5L Jals Cids
b s B Ay 1Sy . x(py = [, e, 2T s <Ry = [hpy/Pos e, hy[PL]
BLIY) dade oSa Cua 1C U3l Gida Al je IS 3 MMISE duejjlsa DA (e (peaiiesd])

A0 Laaally Al ye JS 8 7y dnalil
TA‘I = h(l)x(l) +n l = 1,..,.L—1 (13_2)
Ao UainY) C—‘L;‘}:‘“‘A e Lo Xy = [x141, e x]T s ‘h(l) = [hl+1\/ Pri1, ---;hL\/P_L] Jus

@y il X S0l s Wiy yysp disadl dstas s MMSE 4] (auas

A0 el
-1
wommss = (he hqy + 0*I) “hy" (14-2)

K41 = woymmse (1) 7y (15-2)

xqy = [Xppq, o]t o1, D opeadind) Gl Jals Gdas e Al 5LEY) 7 Cus

gl il 07 5 ddpaalgl) dgaadll I« hgy = [hypq/Prrg, o hiy/PL]
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Jalall glal A el el M) aasiudll dijes J) MMSE-SIC Jifie zliay cllee
G (1172) 3D b Gnal) z3gaill Jal (e . IC Jalss Cads s e IS 3 SINR guaally
E[|x[?] =1 o Ly (dasall b daslea b disindll (5] ) 2y na 8Ll Dl of )i

[33]: b LS 1 o8 prsinaall dailsall SINR, grosaally J3Ill 8LV G oo Sy 43l

2

Yiztllwmmse() hD]+o?lwymseDII?

(10-2) Al oy My Wiyysp gladll e L ady paiall Wyyep (D) Sus
cafi 0% 5« hoball ge 1 8y yaiall A(1) = hy /Py Wyysg = (B h + 0?1t h"
IS Pla aadiinse (< manally Jadull 5LaY) A Glaad (16-2) Al 2230 . maaaall
B3 b (periiasal) 232 (35S0 Cum ((13-2) A 3 (el g 25aill dalgall JA1S ik Al ye

e L — [ (ggbow s yall

messag passing algorithm Jilul) doaj s .2.2.5.2

dalaiall e saaiall Al cilid ae messag passing algorithm (MPA) 4u))lsa aadind ;
Jofiee 2 midi Jal (e (SCMAPDMA) Jiu mesll L aciedl NOMA

daaj s a3 Cus Bl elah ey 53 Maximum a posteriori probability (MAP)

MAP 46y lsa alasinly disiss (Saall 61 e Jil £lsf MPA

Bl e e eV las) Glua e sadieadl LSl Glie))ledll ge MPA dae))lsa il
Channel (3l 3)lsall) lgial) sie g User Nodes (UNS) (eadivad) Sie o daliial)

LS cBlagl labas 4 il Al cilyLaYly Gpeadivall 9a) Jiai )l Nodes (CNs)
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Cun ((8-2) Sl & Cpall Jhall cDliagll Llia Jhar (silly (16-2) JSA 3 (e 5o
isell SHUY) Y1, o, Va) Dlse gl o Xg, 0, X piger Jh] (pediiuns Fiw o)l
a) o ¢(16-2) IS 3 cpaaal) Dl b b .SCMA dsiii aloinly (sl o
(i = 1,2,3,4) y; i) 53y of o suill § o8, 5U8 sake g j o) adiiuse B2ie Gy dliay

w @ @ © O S
/

CNs
J’} y2 Jé . y4

[36] SCMA il cduasll hbia (16-2) JSil)
aexill 5215 Clua e (STMMSE_SIC 5 SIC il (e Juadl olal MPA du0))led (3aa5
0l Y sag Lo (pUaill Cpandiiendl aae 5al)) pUall 3 Jasl) 5215 pe ol (S8 5 (63
IS (B el 20 2aa3 S dua MPA-SIC ditise i@l Gaen aodins Gl .Sl
DY) g Aweld aadien Jiie phdiu) Sadl e o IC JAlS Gada dla g
AP ae d I e aiat elle (g3 EXxpectation Propagation Algorithm (EPA)
Jifine (g Alaee 4300 EPA daa) lsd iiah Gun JMPA Usticse (3 il elaly <0 25050 Jaal)
fsh gesadlly Jalull dsda e gy (53l Elementary Signal Estimation (ESE)

[31] [32] msle
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il iy MMTC sopbis i Lagead pasiedl Jly) llaidl Gy cpugllad) o551y

Bagana deUainl 29 (e 2y Jes) @agill o € 2o et A OT i)

LAl .6.2

ot aaxiall el Jly) Sl 5 alie aaY devse Lieaye dylai Aulyy i 3 Joadll 120 8
Aabiie cNlae 3 SC S el e sadiadlly UL saeliall dhagll 3 NOMA aabsidll
Jalall Cada ol Aol Jifise 2330 Gua (BS Lac @l daad) die (peddiiall culylay
lajaa s iy hLaY) Jomd dal (e Jusjal) e 2yl g MUD (jeaiise 520 CiS 5f IC
NOMA ekl 8wl 2y <Dl o3a aladial o duhall o3 o oS0 crma IS0
PD-NOMA delaiu) Jlae b malaiall pe sawiall 3l Jiiey -OMA dabiil pa 3k
s e eV axiie S 5L Sud dal 0 BS dasall aie Al calylaY) 508 cpls
e S| Alae PD-NOMA dui (aaas ddilal) 4ol 45)kal) <yl WS .MMSE-SIC
lie callail ) AMAN g Cun) Gudl cperdivndd UL s2elia dlay Jlu) 3 OMA Al
CHSisie (peddivee Bae Aub pl Cinll e 8 pusil 2y Caga Lai (Gladly YAl alaes
daadall Lignahl) ylgall el ~load) P e @lldg Baa laaaad 2 cilidall (e 22 e
oo ST deUainly aadiual 138 anady sl addiuall Casall 5L )y gt alal

NURTY I EPREG NN
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AIRIL Juill
allgll atagay  @laxll gugll

system model



dadia .1.3

Jlae 8 2alsia 32 g OMA salaia 23ee 3 G (ot YLl ol dadad Jucadll 138 ey
Gim cdeld dlassy Cpeddine Bie (py Sacla Aoy sl Jal e PD_NOMA ¢ Usiny!
Aol Glgive ae iy alaill & (clishally 03 ll) dabial) 3))sall (anads @i
Jalanll 5Ly Ay Akl il aae il ) A8LaYl dad) e (el sxe) i)
Al el e maaially

alail Aadai 2.3

base station saaly Ll ddasa (o Adlgally ,(1-3) I 8 Al galdl) AWEN e
5eaY) s2a @ljlim Dl Chian 5l (e aliiie S5 (peisie Slea N aady a8 (BS)
S L 2 Allg Bacliall dhasll Jusy) dal (e By (iayes total bandwidth dpass dess
M = %TJA (subchannels) Lol ylgall IS 220 J6lby B (s dnap 3)lge SIS
OFDMA, e 5aalaia 3lsall 038 585 (ff (Kar Cua t (time slot) duie) dsayd IS ana
e o) oSad) 3aY) sae Ll cmiall e AR salaial) 2aeidl) Al delif & .FDMA
S omlen O Lgms iial) sUAN laal of Gus (M Aslal) Zoa gl Adial) cilgiall axe Slall
oalidily Bea) o2 3 b g ¢anliail) Cigan ) (535 Lo el dasydll paa S

.[26]throughput d.aluy)
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g el Ao i) Jlaa b il asial dabaial) juf asmiall M) a1 (asdagi Jabada (1-3) JS&N
v dlly PD-NOMA Zelaisy) Jlae & dlaiall je saatiall Sl 4 galai
038 (o (Sgie S e Gus e Baasally Aliid) deUsinl) cilbgive (e Lo2acdgag
&) e Ldlgdl de i) Glbigiie dae aud o Glahall ae o L;T Ak Gbgioal
=12, L dal ge vy >v> >0 > 0 Gua vy 50l delain) Gl
Ppois = NoB = zusual) dellin (of & 38 IS o duie ganall delind of Gk
e i) (g5inne Gl canly ariine il JS fy gaaall de Uiy dubalal) 486 Ny us 1

27130 Ll (5 o oKa vy Al
vy =T(Xicpp v + 1) (1-3)

SINR zasually Jalall 5LEY) dust Jia Al dse pall manaally Jalaill LYY i T Cas

£ =1L sl 5a SNR eaall 5yliay) ey of = 1,2, .00, L — 1 Jal o0
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L oo £ = L 5paY) dhall v Alial) de i) sgise 6 (1-3) 4Dl e slaeY
oo Vg Alid) Aol gise WL v =T 6l € = L dal 50 SNR zasuall 5yl
Oe Llaad) 03 ISy vy g =T, +1) =TT +1) : b P =L—1 dal

[27] VS ol (1-3) aad) delbiastle) (K el =1 anf =L — 2 Jal
v, =T+ 1)L* (2-3)

lajai (Kar illg «CSI alial) Ala e ALK Clagleall 4l Slga IS of (i Canll 12 8
el sl diie) daoyd JS Ly (A Aae ) dasddl e Al BLAY) e slacYL
O Bliie alihaae Jly) 8 daalda 5L8) Jugy ardiees S o LS . pilot dasdla L5 Lgalainlg
Jia G ¢ Cpraddinall (K1 ddg yeas doac @ daaadl (8 e (b 803ae dlubis [ 20ey de gana
Al O Cpentiall axe s dal (e bajlid) @ 3 diadall de ganall 038 (g dlubis S
deUai¥) (ggine o gy (Lads) Aludis IS de Usind uld DAS (e Glldg Loae ) dlasl
bl Uadd) Jaee Jlaa) (Sag cdam g 13 Jal i alsdn udlud) o3a lid) Gany Al
o By Cigpre Al IS e 22 J@M\‘;@M\ oda  ,adi dalee e

5Ll N Lol large—scale fading Gasjall 3Uaill cigia Jalas o (st L[14]ddasdl)

(27730 A8l ey Bac ) Aaadll e dyp (0 < dyy < D) dilos 2any (s3lls M Aiial)

2 -
IIE:[am,n] =E [lhm,nl ] =4y (dn) B (3—3)
o Gl s g el Abaally N oaxdied) Gu M il s x) gy = [l
-path loss exponent jLuall 38 Jalas f 5 ¢ Slsell

[19] =384 =1 s &l I3a b
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deainy) Jlawe (& glaall o JAN daleiall pe saaiad) Ml Jluy) lalada (2-3) JSE G
aaiiall daaaill o) (s Gas cbaseband duaeldll Jladd) Jlae e éllig sacliall dliasll
(0) 5 (=1) 3o (1) S s Binary Phase Shift Keying skl 4l dalil Juae s
Upn = [ttmn (1), oo, U (Np) 28080 Lglidans Jus i ppeasisall S ol o(1) Sl
Ayl dpanll slall axdiee JS 23 Cua ([25] duelll dspdll ey Np Jara
b sy 5l @l gl e alaeVL Py, Jusy) dellaudym = 1,2,.., M

1Al AL duia) daopd JS i K pdgell A daap 8l S e dbid) 5)L5Y)
Yn(k) = Tnen,  PrnXmn K n (k) + win (k) k = 1,...,Ng,m = 1,...,M (4-3)

sl e 7 assioaall QoY) delaind Py om sl e rendind) degane NG, Cus
Cun ksl Ny pasiedl g sl Gle el dseall el X (k) om
transmitted o <lig E [|xm,n(k)|2] =1LVvmmnk sxp,(k) =1—2uy,(k)
b el dasdlly N arsid) e m &l s Jelae Ry () BPSK Joasl) Ja

. 0% Cilihy (Sa Jaugia Gaussian gasle #)5 (e e guaia de Wiy (k) kb adsall

Um, n BPSK Xpm,n Powe‘r Transmitted signal
— - allocation
Modulator P
™,n

n : number of user m : number of subchannel

Aol Jlaa b Glacall (AN selaal) b aanial) Al Jlusy) Jabaia (2-3) S
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OSadll e alld (JalS <G digyaa 5Ll Ala Glaslaa oy 2@l Jladd) 3 Jaall ) W

: JulS (4-3) dDlal) dzlia
Y (k) = Tnen,, V PunXmn (k) + wn(k), k=12,..,Ng, m=12,..,.M (5-3)

ailS e slae (15-2) JSall 8 dudl) SIC bl Jalall Cads 2 Jifisall axdiy
dal e (2-5-2 ) S Jeadll b dinad) MMSE ausil) Uadll Jassiad 5aY) aall

cagilihrs g Cperdiial) )Ll CaiS
clddallg Al 3jlsal) (amads L3.3

Dlsall M s Gun e8pa Ljlaias M daliall 3)sall diclias PD-NOMA 4 gudsi e
K (LX M) Al clidally daapll KN 3jlgall 220 muanl Glahll aae L 4205l
sle Banly dihas p38se IS Ganads i il 138 oKD Slen S 3500 (e ST anass
BUAN axdise Sl Aac @) ddasal) ) Sjumd 2y Cilidaee Jluy) Jal (e 5asly A3 5l
e Lgilie py Al oI5V dayhall) adsally sl Alls Cilostes o slaeYL dagally 4yl
(A Zm ) Sldiad) s dinh

dependent selection channel sLal) e Jalaie) Lady) RPN Z\.E:uhl\ .1.3.3
LS Sles JS U e (paslaall) CSIsliall Alls laglang adgall maad Ao dasyhall oda adiad
i S 1Y £ ) Aadal) Aaadll e d, Adlad) 53N Q) Slea ISty Gia o(lbe LGS

WD =1, D0=0,D{,=D\/%d_g;cﬂ\f{)={n|D{;_1<dnSD{)}&sM\ L
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(m=1,...,M) &l dnapll sl jleall Mo s g 4 (1-3)dS8) (4 o 5o
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Abstract

The new technologies in the fifth-generation (5G) of wireless communication systems, aim
to satisfy its growing rapidly requirements. Non-orthogonal multiple access (NOMA) is one
of the promising techniques, which has been actively investigated in recent years for
downlink and uplink transmission to help achieve all the targets in system capacity, latency,
spectral efficiency and supporting grant-free transmission systems.

transmission scheme is proposed including OMA and PD-NOMA schemes to reduce
complexity detection and collision probability in uplink transmission. We divide the cell

into different layers based on predetermined received power levels.

The research presents a suggested example algorithm that enables us to determine the
optimal values of the parameters of the proposed system that fit imposed application
requirements.

This algorithm was arrived at by conducting an analytical study of the connection
throughput for this system, which represents the theoretical average number of users
which can successfully transmit without collision in a time slot without a collision (choice
Several users of the same radio resources), where Numerical results show that the
connection throughput can be improved in this scheme compared to OMA scheme,
especially at low data rate, which leads to poor link quality. Therefore, a trade-off must
be made between connection throughput and link quality by controlling the minimum
target SINR or developing new mechanisms at receiver to improve BER performance.
So a new mechanism is proposed based on changing the modulation constellation at the
transmitter according to the selected layer, and which provided an acceptable

improvement.
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