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ABSTRACT

In this study, we propose and analyze an RIS-assisted rate-splitting multiple access (RSMA)
system. The framework enhances transmission efficiency by simultaneously exploiting both the
direct and RIS-reflected links to serve two users. For practical considerations, imperfect
successive interference cancellation (SIC) is taken into account. Under the Nakagami-m fading
channel model, closed-form expressions for the outage probability (OP) and energy efficiency
(EE) are derived and verified through Monte Carlo simulations with a large number of iterations.
Furthermore, a comprehensive comparative analysis with a benchmark RIS-assisted non-
orthogonal multiple access (NOMA) scheme is conducted. Simulation results show that the
proposed system significantly outperforms its NOMA counterpart in terms of OP. The impacts of
key system parameters, including the number of RIS reflecting elements, transmit power, carrier
[frequency, fading severity, and SIC imperfection level, are thoroughly investigated. These findings
demonstrate the strong potential of RIS-assisted RSMA as a promising solution to enhance the
reliability of future sixth-generation (6G) wireless networks.

Keywords: Outage probability; Energy efficiency; Rate-splitting multiple access; Reconfigurable intelligent surface;
Imperfect successive interference cancellation.

1. INTRODUCTION

Multiple access techniques play a fundamental role in simultaneously meeting the requirements
of high data throughput, massive connectivity, and ultra-low latency, which are essential
characteristics of industrial internet of things (IloT), fifth generation (5G) networks, and future
wireless communication systems [1]. In the evolution toward advanced wireless communications,
technologies such as orthogonal frequency-division multiple access (OFDMA), non-orthogonal
multiple access (NOMA), and massive multiple-input multiple-output (MIMO) have been
developed to enhance spectral efficiency and improve overall network performance [2]. Among
the advanced multiple access techniques, rate-splitting multiple access (RSMA) has emerged as
an effective and adaptive solution, based on the strategy of dividing user messages into common
and private parts. This approach enables more flexible decoding, allows efficient interference
management, and helps maintain stable quality of service [3]. Thanks to these advantages, RSMA
is particularly well-suited for heterogeneous and dynamic network environments such as IoT, 5G,
and next-generation communication systems [4].

In addition to improving wireless system performance, one of the most promising enabling
technologies for sixth-generation (6G) networks is the reconfigurable intelligent surface (RIS),
which provides flexible control over the wireless propagation environment to boost both spectral
and energy efficiency. In [5], the authors proposed a method to maximize the achievable data rate
by employing passive intelligent mirrors, which are considered a precursor to modern RIS
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technology. As a metasurface composed of numerous discrete and passive elements, RIS can
dynamically adjust its reflection coefficients to manipulate the wireless environment. As a result,
significant improvements in both spectral and energy efficiency can be achieved.

Motivated by the compelling advantages of RIS and RSMA, recent research has explored their
joint integration to optimize wireless network performance. In particular, RIS-assisted RSMA-
based wireless systems have emerged as a promising direction due to their potential to substantially
improve key performance indicators, such as energy efficiency [6, 7] and spectral efficiency [8],
[9]. In [10], RSMA is applied in a RIS-assisted cloud radio access network (C-RAN) to enhance
the energy efficiency of the system. In [11], a two-layer RSMA-based multi-RIS system is
proposed, where each RIS is strategically deployed at the cell edge to support edge users.

To the best of our knowledge, most existing studies on RIS-assisted RSMA systems are
conducted under the assumption that the direct link between the transmitter and user equipments
(UEs) is absent, i.e., signals are received exclusively via the RIS-reflected link, while the
contribution of the direct link is largely neglected. To bridge this research gap, this paper proposes
a two-user single-input single-output (SISO) transmission model in which each user
simultaneously receives signals from both the direct and RIS-reflected links. This modeling
approach not only offers a more realistic and comprehensive representation of the wireless
propagation environment but also exploits the complementary advantages of both transmission
paths to improve the overall system performance.

The main contributions of this paper are summarized as follows

* A novel two-user RSMA communication framework assisted by a RIS is proposed and
analyzed under Nakagami-m fading channels, in which each user simultaneously receives signals
from both the direct and RIS-reflected links. Closed-form expressions for the outage probability
(OP) and energy efficiency (EE) of users D, and D, are derived based on signal-to-interference-
plus-noise ratio (SINR) analysis and rigorously validated through Monte Carlo simulations.

* A systematic comparison between RIS-assisted RSMA and RIS-assisted NOMA systems is
conducted, showing that the proposed scheme consistently outperforms in terms of OP and EE.

* The impact of key system parameters, including transmit power, number of RIS elements,
power allocation factors, and the imperfection level of SIC, is investigated to evaluate the
performance of individual users.

2. SYSTEM MODEL AND ANALYSIS
2.1. System and signal modeling
In this study, we consider an RIS-assisted RSMA network, where a source node (S) transmits

messages to two RSMA users, denoted as D, with ke{1,2}, with the assistance of a

reconfigurable intelligent surface (RIS) comprising a total of N elements, as shown in figure 1.
Specifically, both users D, simultaneously receive reflected signals from the RIS as well as direct

signals transmitted by S. All wireless channels in the proposed system are assumed to follow the
Nakagami-m fading. The channel coefficients of the links from S to the RIS, from the RIS to user

D, and directly from S to user D, are denoted as hg; € cM, h, ;, € cM, h, € C™, and
hyp, , respectively.

The S employed the RSMA technique to simultaneously transmit two messages, denoted as
Q, and Q,, intended for users D, and D, , respectively. Each message Q) is partitioned into a

common part €2, and a private part 2, , where n= {1,2} .

Journal of Military Science and Technology, Special Issue of IITE, Oct. 2025, 72-82 73



Electronic Engineering

Figure 1. RIS-assisted SISO system utilizes RSMA.

The common parts €2, and Q_, intended for both users, are combined into a common stream

s, » which can be decoded by both users. In contrast, the private parts €2, and €, , intended for

P
individual users, are transmitted via two separate private streams, denoted as s, and s,,
respectively. The transmitted streams are organized into a vector s = [SC,SI,SZ]T. Consequently,
the final transmit signal from S can be expressed as follows

x =B RS + S JBRs ()

where F, is the transmit power of S, while £, f and p,represent the power allocation
coefficients for s, and s,, s,, respectively, with g + S + f, =1. The received signal at D,,
,comprising both direct and RIS reflected components, is given by

N
Yp, = (hSDk + ZhSRi hR,Dk jxs + 1, 2)
il

where g, , hg; and hy p, are the channel coefficients from S to D, , S to the i" elements of the
RIS, from the i elements of the RIS to D, , respectively. Since the channel coefficients hSDk ,

hSR, and hRka are complex numbers, they can be represented through their magnitude and phase

—J¥spy —JWsR; —J¥Rr;D,

as follows: Ay, =ag, e , hg =agz e and hyp, =agp e , where ag, , ag, and

dg p, €(0,1] denote the magnitudes of A, , Ay and Iy, , respectively. Yy, , W and Wy p
€(0,27] represents the phase angle. 77, is the additive white Gaussian noise (AWGN) at D,

with zero mean and variance of 51; ,l.e., Mo, ~ /74 (O, éﬁk ) , formula (2) can be rewritten as

N
_ ~J¥spy JWi—¥sr; ~VriDi )
Yo, = [aSDke + 2 ,4sr, drp, € Xs +1p,
i1

3)

N
_ Vs, JWi+Wsp, —Wsr; ~Vr;D; )
=e (aSDk + ZaSR[ g, € Xg +1p,
im1

According to [12], the phase shifts are adjusted to maximize the SINR at D, , where the optimal
phase shift for the i” RIS element is calculated as 7, = Vs, *Wrp, —Wsp, - After optimal phase

N
alignment and setting ag;, + ZaSR_aR_Dk =1, expression (3) can be reformulated as
i=1

Yp, = e Xs + 1, “4)
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From (4), the SINR at the destination D, can be given as

. 2
N ‘6*]'//51),( /Z/ZJ)SﬂC . ‘ *J'//s[),( /1/ Pﬂk

Ve = s |* 02 2 and }/p"k - ~ivso [* 02 2 (5)

e [ 2R (B + )+ 8, [ [RGB+ B )+

. 2
where k=1, j=2 or k=2, j=1, since ‘eﬁ"'”* =1, from (5), the SINR is given by
AP, AP,
7? =2 L ;- and 7/1?: Y s 2 (6)
AE(f + By) + 6y, ATR(EP. + B))+ oy,

Additionally, the study focuses on analyzing the outage probability of the proposed system over
Nakagami-m fading channels. Accordingly, the statistical characteristics of the channel amplitude

A e {aSDk »sg > AR p, } are described by its cumulative distribution function (CDF) and probability
density function (PDF), given below

Fe)= s e ) =1 om0, 320 ™
2 od 2m -1 r o2
f,.r(y)=r(mv—)m,,y lexp(— ), y20 @®)

where, QO , and m, denote the spread and shape parameters, respectively.

2.2. Outage probability analysis

OP is particularly relevant in scenarios where maintaining reliable connectivity is essential,
such as mission-critical communications, rural networks, and disaster recovery.

In the proposed RIS-assisted RSMA system, the OP at receiver D, is defined as the event
where D, fails to successfully decode either the common stream s or its intended private stream
s,, s,.Consequently, the OP at D, can be formulated as

OP>: = Pr{(yf‘ <ri)o(rm <ri )}

{L VRS, c J ( VRS, , j} ©)
=Pr 2 7 <Vun |V 2 T <7a
AR (B, + B,) + 6y, ATR(EB. + B,)+ 6,

OPY =Pr{(°R(B. (S + B)7a) <&, 7 ) (X R(B (B + BIi) <7k )} (10)

here, y;, and y;* denote the SINR thresholds for the common and private streams, respectively,

with y¢ =2% —1,and y}* = 2"+ —1. These thresholds correspond to the target transmission rates

R, and R, of the respective streams.

From equation (10), it can be observed that when S —(8 +/8)y, <0 or

B, — (B +B)yy <0, (10) is always true. Therefore, OP” =1 when ¢ > P or
B B,

B+ b,
. When both conditions y; < and yy <L are satisfied, the
B+ P, B+ B P+

probability expression in equation (10) can be represented as follows

Pk
7th =
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b ) S,V S,V
OP ! =Prq. 4" <max - —, - (11)
{ [Ps(ﬂc =B+ B)rw) BB =GB+ By )J}

Vi . Vi
BB =B+ Bre) BB~ (B +B)ri)

From (11), two cases can occur

Vi < Vi ‘
Ps(ﬁc _(ﬂl +ﬂ2)7;) Ps(ﬂk _(éﬁc +ﬂj)7111?)

c Pi
7th 7th we have

BB —(B+Brs) B —(B+Bre)

In the case of

Iy Vi > &(l +¢7¢,) . The OP can be calculated as

Pk

th k
52 c 2 c
OPy; =Pri 7 < nle o, \/ P (12)
Ps(,BL-_(ﬂf"ﬁz)ym) [)S(ﬂc_(ﬂl+ﬁ2)7/lh)
c P €
Meanwhile Yin — < Y —, we have y—;h+yfh < P. 1+<ys)
EB.—(B+B)re) BB (L. +B)r) V' B
and the OP is
2, Pk 2 D
OP;?;{ — Pr /2/2 < DA,}/th E _ F:l» Dkyth r (13)
R(B, =P+ B)re) R(B. — (B +B)re)

N
To determine the CDF of ag, +ZaSR,aR b, =<, moment functions can be employed as

i=1

shown in [13]. The #"™ moment of agp, follows from (7) and (8) in [14]

L'(m,, +§) m E
n)=Elal, {= - o (14)
ﬂaSDk( ) { SDk} r(maSD ) -
Thus, the specific moments of agp, follow directly from equation (14)
1
Fm, (@, C(m, +)(Q,
u,, ()= Cand g, ()= % |=Q, (15)
> r(masn ) masok > F(masnk) maSD. >
In addition, the PDF of ag ay p,, is given by
Tl v
fonn =20, (2], 00 16
i NPk d u Yk u i

Substituting (8) into (16), we have
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m”SRi m“RiDI:
f ( ) 4 m”SR,- maR,DA ZmHR D, -1
V)= - v !
asg; aR;py r(maSRl )l—*(maRIDk ) Q (@)

asg; AR;Dy

D am - m, utom, v

Xju SR; R;Dj exp _ i _ Yk > du
0 QagR. ag.p u

Applying [15, Eq. (3.478.4)], the PDF in (17) can be written
mﬂ md ’ 2 ’
4 SR; R;Dy
Q,,_ Qa m, +m, -1
S ay, V)= v AL |2y
C(m, C(m, ) Q

Accordingly, the expression for the n™ moment of ag, a, ,, is
SR, “R,D,

0

By, 2B (0 a5 ) 1= [V S o ()l

0

With (18) substituted into (19), and using [15, Eq. (6.561.16)], the result becomes

m_m J; (m, +g)F(m

— 9sR;  9R;Dy
ﬂ”SRi”Rka (n) B LQ Q

n
axmy T 5)

L(m, )(m, )

dsR;  4R;D;

N
Define ¥ :zaSR_aR,Dﬁ ; the n™ moment of ¥ is then given by

i=1

m=0n,=0 ny_ =0 nz Ny

x 'LlaSRLaR,-Dk (n -n )'LlaSRLaR,-Dk (nl - nz)'"'uasmak,bk (nN_l)

(Xj x!
where =
y) yix-=y)!

(17

(18)

(19)

(20)

21

According to [14], the specific moments of ¥ can be derived from equations (20) and (21)

N N N N 5
’U\P (1) = Zﬂak,nk (1) and ‘Ll\y (2) = Z’u‘lsma[{iuk (2) + 22 Z [ﬂaSR;aK,DA (1):| (22)
i=1 i=1 i=l j=j+1
Finally, the n"" moment of . can be formulated as
A , r(n new 2 (n
py(n)=E {(\P +agp, ) } = E{Z(WJ\P (aSDk ) } = Z[WJ Hy (W)Il’las[)k (n—w) (23)
w=0 w=0
W) =py )+ p, (1) and 1, (2) = g1 (2) + 11, (2)+ 200, D, (1) (24)
As shown in [14], the CDF of .2 is derived based on the moment expression
1 Ol (1
F.(») =1——y(5,5y) where 6 = [y‘l ( )] > and €= e (D) > (25)
r(s) ()=, (D] (2 =L, ()]
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By synthesizing the above cases, the final expression of the OP at D, for the RIS-assisted
RSMA system is presented in (26). The OP of the considered system is

1 55 7 ¢ ,
l-——y| 8,¢ = — | when 7/_:‘+;/l‘h>ﬁ‘ a+Sry)
r(s) B(B.—(B+B)rs) o B,

1 S 7 ‘ B
OP” ={1-——y| ¢ 20 when L4yt <Pe 14 gy (26)
F(ﬁ) Ps(ﬂA - (gﬂc +ﬂj )7/111A ) w ﬂk
1 when y;, ZL or yr ZL
B +5 p.+ b,

2.3. System energy efficiency analysis

The OP measures the reliability of communication links, while system throughput indicates the
overall data transmission capability. High throughput ensures efficient bandwidth utilization,
supports multiuser access, and meets data-intensive demands. Thus, OP captures reliability,
whereas throughput reflects spectral efficiency and resource utilization. Based on [16], the
throughput of the D, in the RIS-assisted RSMA system is expressed as follows

P 7/C c ﬂc c
Rc(l—OP;fn) when _t€i+7th>ﬂk (I+Sry)
1]

T, = . (27)
R, (1-OP2) when I oo sg" (+Sr)

Pk
th k

out

where 7, denotes the throughput at the destination node D, , and OP>* is computed according

to (26). In addition, energy efficiency (EE) is a key metric in RIS-assisted RSMA systems and is
mathematically expressed as follows [17]

BT, b,
Mee = PZ ’ (28)
PZ =R+NK +F.+hH +h, (29)

where B denotes the system bandwidth, Pz represents the total power consumption of the

system, while i, NF_,F.,F, ,F, denote the circuit dissipation power at the source S, at the n"

reflecting element of the RIS, and at the destination nodes D, and D, , respectively.

3. RESULTS AND DISCUSSION

This section focuses on evaluating the OP of the RIS-assisted RSMA system, while
highlighting the impact of key factors such as the power allocation for the common stream, the
number of RIS elements, carrier frequency, Nakagami-m fading parameter, and the imperfection
level of SIC. The proposed scheme is benchmarked against a conventional RIS-assisted two-user
NOMA system to compare performance. Unless otherwise stated in the figures, the simulation

parameters are set as follows: the node locations are (xg,y5)=(0,0), (xp,¥p)=(95,0),

(*p, > p,)=(100,0) and (xpg,yps) =(65,0). 10° Monte Carlo trial, and the wireless channels
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follow the Nakagami-m model with m=3. For the RSMA scheme, the power allocation
coefficients are set to £, =0.8 and S =4, =01, R =0.8 bit/s/Hz and R, =R, =R, =0.2

bit/s/Hz, B =045, A =055, R =1.0 bivs/Hz, ¢£=001. B=10 MHz
F =501 mW, B. =R, =F, =10mW.
Moreover, the system employs a channel model compliant with 5G/B5G recommendations, in
which the path loss for node Q2 ,. is computed using the standard reference model specified in [14]
Q, =G, —22.7-26log(f.)—36.7log(d)+ G, (30)
where G, G, denote the antenna gains at the transmitter and receiver, respectively; f. is the
carrier frequency (2< f, <6GHz); and d is the distance between the transmitter and receiver.

Figure 2 compares the OP of D, and D, under two multiple access schemes, RSMA and
NOMA, both assisted by the RIS with N =70 eclements. The results indicate that RSMA
consistently outperforms NOMA across the entire range of R, . Specifically, at B =18 dBm, the
OP of D, RSMA drops to 7.2x10™*, which is approximately 29.94 dB lower than that of D,

under NOMA (ie., 7.1x107"). Similarly, for D,, RSMA achieves an OP of 8.5x107°,
representing an improvement of more than 16.15 dB compared to the NOMA counterpart

3.5x107". This performance gain is mainly attributed to the ability of RSMA to efficiently divide
user messages and allocate transmit power. Moreover, the simulation results closely match the
theoretical analysis, thereby confirming the accuracy of the proposed closed-form expressions.

O,
10% TN 10
\\\\D\
Pl TA —
glo' ¢NOMA RIS & o
g % E NE=T0
4::) 102F  RSMA - RIS> . ‘\\ —.QS 1072
5 T A
&0 NS ©
B O D - RSMA - Sim OB Y
S 10%f @ D,-RSMA - Sim el g 1073
O e o o O D, -RSMA - Sim
——RSMA-Ana i o D, - RSMA - Sim
10 . . . . . . T A RSMA-Ana
§ 10 12 14 16 18 20 22 24 26 28 10 : : ' ' . . .
Ps [dBu] 8 10 12 14 16 18 20 22 24
“ Ps [dBm]
Figure 2. Comparison of the OP between Figure 3. OP versus parameter N.RSMA and
RIS-Assisted. RIS-Assisted NOMA systems.

Figure 3 illustrates the OP of users D, and D, in the RIS-assisted RSMA system versus R,
while varying the RIS elements N . At a fixed B, increasing N from 70 to 90 significantly
reduces the OP for both users. Specifically, at 2, =16 dBm, the OP of D, decreases from
1.6x107 to 2.8x107°, while that of D, drops from 8.2x10 to 1.0x107*. For example, we can
observe at B, =22 dBm, the OP of D, decreases marginally from 4x10™* to 1.5x10™, and that
of D, from 6.5x107 to 2.5x107. These results suggest that although further performance gains
are possible with increased B, or N, the benefits diminish in high-power regimes.

Figure 4 shows how the OP varies with the imperfect SIC (ipSIC) factor ¢, highlighting its

detrimental impact. However, increasing the number of RIS elements from N=70 to N =75
yields a substantial reduction in OP across the entire range of ¢ . This result indicates that enlarging

the RIS can effectively enhance system performance under ipSIC conditions.
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Figure 4. OP versus parameter ¢ . Figure 5. OP versus parameter [3..

Figure 5 illustrates the OP of D, and D, , in the RIS-assisted RSMA system, as a function of
the transmit power F,, with power allocation scenarios for the common stream, namely £, =0.5
and S =0.6. Increasing £, leads to a noticeable performance improvement at both D, and D, ,
particularly in the low-power regime. Specifically, at 2, =18 dBm, the OP of D, decreases from
approximately 1.6x107 to 4.5x107, while that of D, drops from 5x107 to around 6.5x107.

More power to the common stream enhances the decoding success probability at the weaker user
during the SIC process, thereby improving the overall system reliability in the low SNR region.
These results confirm the effectiveness of adaptive power allocation strategies in the design of
RSMA systems.

Outage Probaility [OP]
S
Outage Probaility [OP]

3

O D; - RSMA - Sim
O D - RSMA - Sim
RSMA-Ana

O D; - RSMA - Sim
O Dy - RSMA - Sim
RSMA - Ana

10748 lb 1‘2 1‘4 1‘6 1‘8 2‘0 22 8 10 1‘2 14 ]‘6 1‘8 20
Py [dBm] Py [dBu]
Figure 6. OP versus parameter f.. Figure 7. OP versus parameter m.

Figure 6 depicts the OP of D, and D, in the RIS-assisted RSMA system at two carrier
frequencies, f, =5 GHzand f, =6 GHz. The results indicate a noticeable degradation in system
performance as the carrier frequency increases. Specifically, at f, =5 GHz and R, =14 dBm, the
OP values for D, and D, are 4.7x107and 1.3x107, respectively, while they increase to

1.4x10™" and 3.9x107at f =6 GHz. These findings underscore the critical importance of

selecting an appropriate carrier frequency in the design of RSMA systems, particularly under
transmit power constraints. Favoring lower-frequency bands can be an effective strategy to
mitigate path loss and enhance transmission reliability.

Figure 7 presents the OP of users D, and D, , of the considered system. The results indicate

that increasing the Nakagami-m parameter to m =3 and m =4 leads to a significant reduction in
the OP across the entire transmit power range, reflecting a notable improvement in channel quality
as the fading severity decreases.
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Figure 8 with N =40 and m =3, the EE of RIS-assisted RSMA, and RIS-assisted NOMA is
compared for f, =2,4,6 GHz. RIS-assisted RSMA consistently achieves higher EE: at f =2

GHz, the peak reaches 12.1 bit/J at B, =—4 dBm, whereas RIS-assisted NOMA attains only 10.8
bit/J at P, =4 dBm. As the frequency increases to 4 and 6 GHz, the peak EE of RIS-assisted

RSMA decreases to 11.1 and 9.5 bit/J, respectively, due to higher path loss. In all cases, the
maximum EE occurs at low-to-moderate transmit power (2 =0 to R =10) before declining as

capacity saturates while power consumption rises linearly.

" @ EE-RSMA - RIS - Sim
—_EE-RSMA - RIS - Ana
-4 -EE - NOMA - RIS - Sim

" @ EE-RSMA - RIS - Sim
fe=246 —EE- RSMA - RIS - Ana
-<¢-EE - NOMA - RIS - Sim 7 10

Energy Efficiency [bit/J]
Energy Efficiency [bit/J]
)

920 15 -10-5 ¢ 5 0 10 15 20 25 30 910 -5 —0’ é 16 1‘5 26 2‘5 30
Ps [dBm| Ps [dBm]
Figure 8. EE of RSMA-RIS vs. NOMA-RIS. Figure 9. EE of RSMA-RIS vs. NOMA-R

under varying f. under varying m.

Figure 9 with N =40 and f, =3 GHz, the effect of Nakagami - m fading is shown for m=1
and m=3. Under severe fading m=1, RIS-assisted RSMA achieves about 10.9 bit/J at P, =4
dBm, while RIS-assisted NOMA yields 7.2 bit/J at P, =10dBm. With improved fading m =3, the

peak EE of RIS-assisted RSMA rises to 11.7 bit/J, compared to only 8.9 bit/J for RIS-assisted
NOMA. These findings confirm that RIS-assisted RSMA ensures superior EE and adapts more
effectively to channel variations compared to RIS-assisted NOMA.

4. CONCLUSIONS

This paper proposes and analyzes RIS-assisted RSMA systems to enhance communication
performance in wireless networks. Closed-form expressions for the OP and EE of two users are
derived, considering the impact of ipSIC under Nakagami-m fading channels. Through theoretical
analysis and extensive Monte Carlo simulations, the proposed system is shown to achieve superior
performance, exhibiting significantly lower OP and higher EE compared to conventional RIS-
assisted NOMA systems. Furthermore, a comprehensive analysis is conducted on the influence of
key system parameters, such as the number of RIS elements, transmit power, carrier frequency,
fading severity, and the level of SIC imperfection. Future research directions include extending
the analysis to multi-user scenarios, optimizing RIS deployment strategies, and incorporating
machine learning techniques to further improve the performance and adaptability of RIS-assisted
RSMA systems in practical communication environments.
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TOM TAT

Phan tich x4c suit dirng ciia hé thong RSMA dugc hd tro boi RIS
trén kénh fading Nakagami-m

Trong nghién ciru nay, ching t6i dé xudt va phan tich mét hé thong RSMA cé hé tro béi

RIS. Khung nghién ciru duoc thiét ké nham ndng cao hiéu quad truyén dan bang cdch khai
théc dong thoi ca lién két triee tiép va lién két phan xa qua RIS dé phuc vu hai nguoi ding.
Xét dén tinh thuec tién, chiing t6i dwa vao mé hinh sw khéng hodn hdo ciia qud trinh khir giao
thoa lién tiép (SIC). Duéi mé hinh kénh fading Nakagami-m, cdc biéu thire dang déng cho
xdc sudt dirng (OP) va hiéu qud ndng lwong (EE) dwoc dan xudt va kiém chirng théng qua
mé phong Monte Carlo voi s6 vong Idp 16m. Bén canh dé, mét phan tich so sanh toan dién
voi hé thdng NOMA ¢6 hé tro boi RIS ciing dugc thyc hién. Két qua mé phéng cho thdy hé
thong dé xudt vuot troi dang ke so0 véi NOMA vé chi sé6 OP. Cdc tac dong cua nhitng tham
$6 hé thong chinh, bao gom s6 phan tir phan xa RIS, cong sudt phat, tan s6 song mang, mic
d6 nghiém trong ca fading va do khéng hoan hao ciia SIC, déu dwoc khao sat chi tiét. Cac
két qua dat dwoc cho thdy RSMA cé ho tro RIS la mét gidi phdp ddy hira hen nham ndng
cao d¢ tin cdy cho cac mang khong day 6G trong twong lai.

Tur khoa: Xac suét dimg; Hiéu qua ning luong; Pa truy nhap phén chia theo ty 1&; B& mat théng minh tai cu hinh; Khir

nhicu lién tiép khong hoan hdo.
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