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corresponding computational overhead in the two cases of
cooperative scenarios and non-cooperative one. Finally, we
show numerical simulation results and conclude by

introducing future research topics.

+ First Author : (ORCID:0000-0002-9822-4963)Pohang University of Science and Technology (POSTECH), dhhan@postech.ac.kr, &
A, sl

°  Corresponding  Author : (ORCID:0000-0003-4321-4108)Pohang ~ University of Science and Technology (POSTECH),
nylee @postech.ac.kr, -4, 3|

& 1 202107-175-A-LU, Received July 21, 2021; Revised August 9, 2021; Accepted August 11, 2021

1807

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "21-11 Vol.46 No.11

spAs AL 2 RS SaE 3 3t GE 54
ol -3t17] flalAs, Coon B 74]*}3}7] 213}
Aoz A 7} Ad AW FhHE 2 g}, wlepa
olell A-&sh= AR -f eMfsl=r }?i‘/‘rﬂl RS

2 2nke] Akl 2ol Bjg W@EE nAS ¢ Bast
Sle-s o 4 ek Wi, chee] Beelx 7k At
2lool] o3k ApARE Al RS AR

e &

LM e 584 HdEE S Ux
v el dste] dlEHsl AV s

ANk el B mA Q] A = o]
7t Ade| eedlx R 248t A5 Adgsialck
D A AR 2 R4 dlely 3 53 #Y A
glellis} 2) A AR FHE EF HY Al
223 3) oW AR R 3] = wlEE Ald
2ol )= o] A FAelA o] A7k Alu]
Lol T3t =t AFE SR SR Avlskal I A
Elold AdE Ik

O

D) A B % 5 elole] F4E 53 Yol A
Yo mE sx)3e] Ale] Au)zshs 4742
AL Ane} dolels FotA A 24T o
%r/],\:d’ %o&-;‘@]a ]1—_—_ 7(—]1:]—1:1]—,0__ X‘]EE_ 0]—9—‘6]—01]

f = [fI, fiHE HAs)s)= ZA1S P 5 9ok

fHA,f
ol €ooPl: arg max kzllogz (fH—ka>' 4-1)
st IfllE = 2. 4-2)
ofuf Ay 2 Bz thEa}t 3ol Aejxr)
2
Ay = Iy, ®h;hy + 5 Ingis (R )

Bk = Ak - eke';@hkhﬁ € (CNEKEXNZKE.

A @)= v-&F I A HAeE 2 A
2 - gk (11914 A @ell AFslE A
HA & P dva]|=S sulsledc)il-Algritm]

2) A AR FHE T Y Akl mE
Z\A] =] A Arar 53 A, 7 7R Tl
f;c?,i,kf? w3l vsle] A3} FAE JAE 5 9

=%

1808

P> CooPliargmax  RSY™(f,,f,), (6-1)
s.t. |If,l12 =1,v¢ € {1,2} (6-2)

ofdl, 7t e e} o] Helue).

R (£, £5) = Ry (£, £2) + R (£, F2),
S‘”“(fl. f,)

_ Z log <f£ (Seepe + Uppp)fe + f?HC?,f,kf?> @)
- 2
£11U 0 f0 + £5'Cp 01 f7

A (@4 W08 PR A HANE e A
< w5 olgiek [2]ellM= EA ()l s A1
2] = = olye|ZL sfuksiedcp2Tabies]

3) o3t AR FFE skA] ¥ vIFH A
2% 3] s=telidis 7145 2k owgt AR Fhw
o] quz]z] T 3 ol|A], pl2 coorlS- Eslo] 18-

I e e 28 2 s 2AE 5
Qi R WEl S 2 ohge] HAs S A
7ﬂ 319 _]'0312]13 Algorlthml]
50[3, Decentralized]:argmax ﬁfum(fe). (8-1)
s.t. |Ifll3 =1,ve € {1,2}. (8-2)
olu, 7+ g2 ok} ko] AojHr)

Ke
RE™(E) = ) log, (1+ SILNR . (£))

k=1

_ Hk L0 (Seepe + Upi)fe+ Ly, z(fe)’("
= log, X ©)
Ity £ U if, + Lu(fe)K"

Ke ﬁ
Lyz(fe) = <1_[ f?cf,é’,jf€> .

Jj=1

AMEA A=l SILNR-2  signal-to-interference-
plus-leakage-plus-noise-ratio®] &< == 7]E9]
SINR Wl EZT}0] 2jo]H 0 2= £/C; . f; 32 tiAls}
o Lev?(fe)% 3lo] A2A| S0zl Holr}) o]= AHH
F7h gl B Ae ekt A 2 2
£ Corife T HAASE] S13F AEA Ao]= o

Kz

L (f)Fee o143l o7 gl A AE 119
geometric mean®|2h= E2]3 <u|S 7|} w3k
=

ol2igk =Xl orlnt ope}, v SAE =

s:Z: o

£

O

Lo

www.dbpia.co.kr



B s =
51U,k f, = 0 or £5C5,,f5 = 0 (10)

o] Ay A *ﬂ*&oﬂﬂ% o] A7} 7ol 3l
& As Aedt

oft
olr
HF
o
N
<l
5
1‘,011
kY
OLu

In. aeznt
B Hol|x= QA HollA Al /l-ﬂ 01-_7‘1]7:/] o
=39 3 %52 ]
A Holt ule} 7o), (LN, K, ) = (2,32,8) 37 o}z,
Ad AR Y 64 dole] 262 £33 ¥ Ajele
ol Sl [1, Algorithm 1]0] 7 F& A%5-2
ol A& gl o Slrk vho' 4R wWaErel
== [3, Algorithm 1] Yze]Ee] Ad AW F-
= 58 89 Wxn 7%l 1w 2, Table 3]
dwe|Ey} A9 e d2ay -Fule gjgm A

T FE A e olhE A ww st
© 23 9, £ Golels 9 THoA A

dollAl o k2 3 Ade]es - < o) o

—©—[1, Coop]

100 ||
== @ = [2, Coop]
90 | |wudes [3, SILNR]

80 |
70 L
60

50 |

o d

30 ‘¢‘
‘O
20 —‘“

*

8’
10 L |
0 5 10 15 20 25 30

SNR [dB]

Ergodic Sum-Spectral Efficiency [bits/sec/Hz]

Fig. 1. Ergodic sum-spectral efficiency comparison under
(L,N, K,) =(2,32,8)
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