JEIENEE RS
X 7o) st

mw2357@sogang.ac.kr, *jwso@sogang.ac.kr

7199 A FAEE s

Downlink Sum—-Rate Maximization of RSMA Scheme in Multiple Antenna Systems

Minwoo Lee, Jaewoo So*
Sogang Univ.

oF

8 ¢

AEE 2 v H<E (Rate Splitting Multiple Access; RSMA) 7142 x4t BlAw o5 HE 7VE&E F5 da
t}. RSMA = AF8AF WA A Z common WA A& private WAIAZ B8t 7S FEAHOZ gaysta YexE
So7 Y3}, E =Fo= 6GE Y3 MISO (Multiple-Input Single-Output) A|Z=Elol| A &}8% 3 RSMA 7]H 9]
AFE HAYIE HHo=2 sy 7]& AFdAs dd ey 348 18318l 7] wdd gds <gQHY 7]so] Hash
G =& 6G Alxde H&sl7] oy E =82 FA7|9 A7 FA oY A ARE du S RSMA
Ho] NOMA (Non-Orthogonal Multiple Access)®}t SDMA (Spatial Division Multiple Access) 7|HET FHEES
FAA7IE AS B
[ Ae MISO-RSMA 7]¥te] 3} a A|~"E  31ef gt}
= " 1 3 2ol NN F4l Y-S 2t 7R o] 3
Aol M & vl A e 2 uF AAs e Fal rEuE ztE KW AFEAE AH|AdE
A digk £ AT A% dyugdez dAHE £ MISO E2IA2=8ls aggit)y, 2ejd kWA AFEX19
MEE 7Iitez e AHE 8 s HSE (Rate FA AEE TS Ao
Splitting Multi}\)le Access; RSMA)7}F 6G oA 3k Vi = hllx +ny, Vke€K (1D
=i = S o = A
e e e ot 71 xE 53 A5, b S kdA A8
el M it e o] el aps e A A MEL 2elw e AWGN (Additive
Tt = skl &t o] miel  Fstee White Gaussian Noise)©]t}.
'a&°] F& "5 AE 7lsolth. RSMA 7e&

ALg-2Le] Ho]E]E common WA A9} private HA| X &
2&3sl=  Aoltk. RSMA ¥ Il AFExLE]
common HA]A], private WAJA &= Z}Z} common U] ©]E]
2~E¥ private Hlo]H 2EZo g <3y At} RSMA 9
FA TS AHEW, FATA AMEAE BEE
private o] AE#HE 7H] o7 o] common Tl H

2EYS fxdgderi(2]. Common HAA = A&z
SIC (Successive Interference Cancellation)E E3j
AAET, ©o]F private Heoly ZEHE tjmdglit},

o]+ &7 NOMA (Non-Orthogonal Multiple Access)
71 % SDMA (Spatial Division Multiple Access)
7Mool A ARSEE ] #E AR Ao)HS Bl
RSMA & zHgeo]l ¢kstAY 43 o F<A3tAl common
9 private HlolH ~E# H|&S F4d3le NOMA
L& SDMA o] @& 53t 545 ztetH3).

2 =RoAe ue gHY A sEFgEAddA
FA719k 21717 B4 Ad 23]l 41 (Channel State
Information; CSDE ¢t o, RSMA 7]§¢]

S Pa=ae] = 5
FHEES ==k

ol o
=

I Aag 29

N, antennas

g1y
tfj\k\‘“ .

1

Base Station

User1 Userx

User2
1% 1. RSMA A2 wdl

Userk

RSMA  71Hel Ak A AR&ARe] HAA] W, &
common MAA] W, ¢} private WIAAl W, = +TETH
AA AEAES W, & common HolH AEF s,
Wy © private HloJE] 2ER g, & 39 Hrh s &
peAE ) A:Y Hi s, = peoll & dmg Ho

FA AT x= v 2

X =pcSc + leg PkSk (2)
o714 7IAFY F4 d¥Le p 2 oAgHE=R
E{lIx|I?} < P, & WEStojor gt} Hal7|9f A7
CSI & &3 5 u, kA AL&A2] common H°]E

e dolE 44E R,
UolE AEE Ry TET

&

R.x &} private Hlo]E ~EH 2]

2t



R 17 S S €

Sjexlnfips| 02

R.p = log,(1+

Ryx = log,(1 + it )
Pk 2 ek jeilnip)| +0%
ZE A7 common  HOJE  X2E™H 5. B

bzdsty] YA thE 218 whEsteiof gt

R, =min{R. 4, ..., Rc} (5)
a8 s, 7 WA K AR W, v, W B ORET
233H7] ol AMERF 2ke] R, ME EEE WAIA Y
ol o3 =AHHATE & W ol gk kHA AR
R, F&olgtar 3t v #Zt)

Se=r, 6)

kex
wEhA, kA AFEAEe] dHlolH AFES v B
Ry totar = Ci + Ry (7N

AFA . ME u=fuu e u] b TS ),
FAEE Hust= O}Eﬂi} 2ot
rg%xkzzluk T +F0) (8a)
s.t. Rex =YX, Ce (8b)
Ce =0, Vk (8¢)
tr(pp™) < P, (8d)
Ry totar = R, Vk (8e)

o71M pi= 2o 29 WEE9 § ¥, PS4 dE,

¢ common H|°|H AFEL FEA Y 3 ¥E el

2] (8a)¥ non-convex wAlolt} E =R =
HAA3 EAE f2s7] Y&l CCP (Convex—-Concave
Procedure) 7|¥<& #-&3t}. Matlab CVX ZTZ13&
o] &3te] G219 d7f FHE wizhA] wkEgo[4].

Iv. o] A% Z3

N, 4 ©]al K+ 3 Q1 MISO A28 7oA RSMA
s FJrrstg, AREAESE T7)AF Aol h 2 1ol
100 /M= 3 ME Agste] AAAT b v 27 iid
(independent and identically distributed)o]i 7}-$-A] <k
W3E, CN(0,07)0ltt. 7t AFgAEe] 7heA HEHE o =
0.2, uy =03,u3 =05 & TAHICE F u tu,tu;=
10tk RiF=0, k€ {1,23} 2 3to] kA ARgaLe]
AEE Acko] EAFEF Qv AHEAZE AHS A
E¥3l7] wjEo] gHd CSIT QY WeE 42 p =
[1,1,1,1]9 | hy = yl[l,efel,ejzal,ef“l]H , hs =
Yz[l;ejgzrejzgz»ejwz]H Z 39Y. y & channel
strength oW 8, Zt7te] AMEA} Alo] ZFx =2 3T,
yi=1, v, =032% G ZH

RSMA 7139l dEE 455 NOMA, SDMA, DPC
(Dirty Paper Coding)e] %53 wlustdd. ¥ 2 =
Ue A& 7IHEY AesS B9Fa k. DPC &= U
e AE BgFa glom, RSMA 7ol th& NOMA <}
SDMA 7|HET AFo] 43S HATh =g 4l
SNR ©¢] E45% ¢ 53 Hd5s Hole A& & &+

o)
P

Weighted Sum Rate (bit/s/Hz)

0 5 10 15 20 25 30

SNR (dB)
a9 2. U A& VHEY FHSE

B ow=rno RSMA 7|Hy gE gE HE sHEe
%

o], NOMA 7|¥H3 SDMA 7|9 ®t}h z+zh ok 27.1%,
F15.7% 538 ATS B ey A A=
FA719k 2717 B A dduE gds & ¢
o=z RSMA Als Astd 4= Qo).

ACKNOWLEDGMENT
BodTE AR@E4REATY Aoz
FFATAT] AQe wol FAH AFY  (No.

2022R1F1A1062696). ¥ =& wWAARE= A2A4¢ <
(o)W ¥ jwso@sogang.ac.kr)

a1 EF

[1] Y. Mao, O. Dizdar, B. Clerckx, R. Schober, P. Popovski,
and H. V. Poor, "Rate-splitting multiple access:
Fundamentals, survey, and future research trends," /EEE
Commun. Surveys & Tuts., vol. 24, no. 4, pp. 2073-2126,
4th Quart., 2022.

[2] O. Dizdar, Y. Mao, W. Han, and B. Clerckx, "Rate-splitting
multiple access: A new frontier for the PHY layer of 6G,"
in Proc. IEEE Veh. Technol. Conf. (VTC-Fall), Nov. 18-

Dec. 16, 2020, pp. 1-7.

[3] Z. Yang, M. Chen, W. Saad, and M. Shikh-Bahaei,
"Downlink sum-rate maximization for rate splitting
multiple access (RSMA)," in Proc. IEEE Int. Conf. Commun.,
Jun. 7-11, 2020, pp. 1-6.

[4] M. Grant, S. Boyd, and Y. Ye, “CVX: Matlab software for
disciplined convex programming”, version 2.2, Jan. 2020.

http://cvxr.com/cvx



