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Abstract  Pattern division multiple access (PDMA) is recog-
nized as a promising non-orthogonal multiple access technique
for overloaded wireless systems, capable of being used for multi-
plexing multiple users over a limited set of resources. However,
the real performance of PDMA is determined not only by the
access principle itself, but also by the joint interaction between
pattern design, transmit power allocation, and receiver inter-
ference cancellation. This paper proposes a fairness PDMA
scheme for overloaded downlink systems based on joint pattern
assignment, power allocation, and adaptive successive interfer-
ence cancellation (SIC). The design aims to improve spectral
efficiency and user fairness under real residual-interference
conditions. Simulation results show that the proposed PDMA
consistently outperforms orthogonal multiple access (OMA) and
fixed-pattern PDMA techniques. At 30 dB, the proposed scheme
achieves an average sum rate of approximately 14.5 bit/s/Hz
under ideal SIC, compared with nearly 12 bit/s/Hz for OMA
and approx. 8.5 bit/s/Hz for fixed-pattern PDMA. In terms of
fairness, at an overload factor of λ= 1.5, the proposed method
attains a Jain’s fairness index of approx. 0.84, whereas OMA
and fixed-pattern PDMA achieve nearly 0.58 and 0.44, respec-
tively. These results confirm that an adaptive joint design allows
to obtain both high throughput and balanced user performance
in overloaded PDMA systems.

Keywords  NOMA, overloaded access, pattern design, PDMA,
power allocation, SIC

1. Introduction

Growing demand for high spectral efficiency, low latency,
and massive connectivity has rendered conventional orthog-
onal multiple access (OMA) insufficient for future wireless
systems. In OMA, users are separated by orthogonal time,
frequency, or code resources, which simplifies the receiv-
er design but limits the number of users served. Therefore,
non-orthogonal multiple access (NOMA) has been widely
studied as a key enabling principle for fifth-generation (5G)
wireless communication and beyond networks. Multiple users
may share the same physical resource block and their mutual
interference is handled by a structured transmitter design and
receiver multi-user detection [1]–[3].
Among the main NOMA variants, pattern division multi-
ple access (PDMA) is particularly attractive, as it combines
resource-domain pattern mapping with power-domain super-
position to improve access connectivity and spectral efficien-
cy. In PDMA, each user is assigned to a sparse transmission
pattern over a limited set of resource elements, and the over-

lap among users is controlled by a binary pattern matrix.
This structure provides both diversity gain and overload ca-
pability, while still enabling practical multi-user separation
through receivers based on successive interference cancel-
lation (SIC), message passing, or hybrid detection [4]–[8].
In contrast to power-domain NOMA with a single resource
block, PDMA allows users to be multiplexed jointly across
multiple resources, turning the pattern matrix into a central
design variable.
Although PDMA offers important advantages, its perfor-
mance depends strongly on three coupled factors. The first
is the structure of pattern matrix, controlling the diversity
order of each user and the degree of crowding on each re-
source element. The second is the transmit power distribution,
directly affecting both the achievable rate and the SIC de-
coding reliability. The third is the receiver operation, since
real SIC is imperfect and residual interference may propagate
through the detection chain. Therefore, a simple comparison
between PDMA and OMA is insufficient for a high-quality
study, because the real problem lies in how PDMA is de-
signed and operated under realistic channel and interference
constraints [9], [10].
Existing literature has already shown the importance of these
issues. The authors of [5] studied the design of PDMA pattern
matrices for uplink deployment scenarios and highlighted
the decisive role of pattern structure in system performance.
In [4], PDMA is introduced as a non-orthogonal access frame-
work for 5G radio networks and its ability to exploit structured
user multiplexing is demonstrated. Paper [6] further developed
a joint transmitter and receiver design in which pattern map-
ping, power allocation, and hybrid detection are considered
jointly. More recently, the authors of [11] investigated down-
link power allocation optimization in PDMA and showed that
imperfect channel state information (CSI) must be considered
in practical deployments.
However, despite these important contributions, two limita-
tions remain visible. First, many studies either use fixed or
preselected PDMA patterns, which restricts the adaptability
of the system under changing user demands. Second, fairness
and residual SIC error are often not integrated explicitly into
a unified design framework.
Motivated by these considerations, this paper proposes
a fairness-aware downlink PDMA scheme in which the pat-
tern matrix, user powers, and SIC decoding order are joint-
ly updated in an alternating manner. Unlike a conventional

26
This work is licensed under a Creative Commons Attribution 4.0 International (CC BY 4.0) License.

For more information, see https://creativecommons.org/licenses/by/4.0/
JOURNAL OF TELECOMMUNICATIONS
AND INFORMATION TECHNOLOGY 2/2026

https://doi.org/10.26636/jtit.2026.2.2567
https://creativecommons.org/licenses/by/4.0/


Fairness-aware Joint Pattern and Power Design for Downlink PDMA Systems

benchmarking paper that merely verifies that PDMA outper-
forms OMA, this work explicitly formulates the underlying
joint design problem, captures residual interference during
SIC, and studies the tradeoff among sum rate, BER, fairness,
and overloaded access capability. The main idea is that the
PDMA pattern should not remain fixed. Instead, it should
adapt depending on channel strength, rate deficit, and inter-
ference congestion.
The main contributions of this paper are summarized as
follows:
• a generalized downlink PDMA system model is established

for overloaded operation, where multiple users share a lim-
ited number of resource elements through a sparse binary
pattern matrix,
• a fairness-aware optimization framework is formulated in

which the pattern matrix and the transmit-power vector
are treated as coupled design variables under total-power,
overload, and minimum-rate constraints,
• a residual-interference-aware SIC receiver model is incor-

porated in order to reflect non-ideal cancellation and to
make the design more realistic,
• a low-complexity alternating algorithm is developed to

update the pattern matrix, transmit powers, and decoding
order iteratively,
• the proposed scheme is benchmarked against OMA and

conventional fixed-pattern PDMA in terms of sum rate,
BER, fairness index, overload behavior, and convergence
characteristics.

The remainder of this paper is organized as follows. Section
2 presents the considered PDMA system model and the asso-
ciated performance metrics. Section 3 develops the proposed
fairness-aware joint design algorithm. Section 4 describes the
simulation setup and discusses the numerical results. Finally,
Section 5 concludes the paper.

2. System Model

Consider the downlink of a single-cell PDMA system in which
one base station servesK users over N orthogonal resource
elements, where K > N is allowed in order to support
overloaded transmission. Let K = {1, 2, . . . ,K} denote the
user set andN = {1, 2, . . . , N} denote the resource-element
set. The overload factor is defined as:

λ =
K

N
, (1)

where λ > 1 corresponds to non-orthogonal overloaded
access.

2.1. Pattern Matrix Representation

The PDMA resource assignment is represented by a binary
pattern matrix:

G = [gn,k] ∈ {0, 1}N×K , (2)

where gn,k = 1 indicates that user k occupies resource
element n, while gn,k = 0 means otherwise. The diversity

order of user k is:

dk =
N∑
n=1

gn,k , (3)

and the row weight of the n-th resource element is:

wn =
K∑
k=1

gn,k , (4)

which measures how many users share the same resource
element.

2.2. Transmit Signal Model

Let xk be the information symbol of user k, normalized such
that:

E
{
|xk|2
}
= 1 , (5)

and let pk denote the power allocated to that user. The super-
posed transmit signal on resource element n is then:

sn =
K∑
k=1

gn,k
√
pk xk , n ∈ N . (6)

The total available transmit power is constrained by:
K∑
k=1

pk ¬ PT , pk ­ 0, ∀k , (7)

where PT is the base-station power budget.

2.3. Channel and Received Signal Model

Assume flat Rayleigh fading over each resource element. Let
hn,k ∈ C denote the channel coefficient from the base station
to user k on resource element n and let zn,k ∼ CN (0, N0)
denote complex additive white Gaussian noise. Then the
received signal at user k on resource n is:

yn,k = hn,k

K∑
j=1

gn,j
√
pj xj + zn,k . (8)

Separating the desired term from the interference terms gives:

yn,k = hn,k gn,k
√
pkxk +

K∑
j=1
j ̸=k

hn,k gn,j
√
pjxj + zn,k . (9)

For user k, the effective composite channel gain over its
assigned pattern is defined as:

µk =
N∑
n=1

gn,k |hn,k|2 . (10)

Similarly, the effective interference coupling from user j to
user k is:

µk,j =
N∑
n=1

gn,j |hn,k|2 . (11)

2.4. Residual-Interference-Aware SIC

Let π(1), π(2), . . . , π(K) denote the SIC decoding order.
Since practical cancellation is imperfect, a residual interfer-
ence factor ρ ∈ [0, 1] is introduced, where ρ = 0 corresponds
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to ideal SIC and ρ > 0 models imperfect cancellation. Under
this model, the effective SINR of user k is:

γk =
pk µk∑

j∈Uk
pj µk,j + ρ

∑
j∈Ck
pj µk,j +N0

, (12)

where Uk is the set of users not yet cancelled when decoding
user k, and Ck is the set of already cancelled users.

Accordingly, the achievable rate of user k is:

Rk = log2
(
1 + γk

)
[bit/s/Hz] , (13)

and the system sum rate becomes:

Rsum =
K∑
k=1

Rk . (14)

To evaluate service uniformity, Jain’s fairness index is adopt-
ed:

J =

(
K∑
k=1
Rk

)2
K
K∑
k=1
R2k

, (15)

where values closer to one indicate more balanced user per-
formance.

2.5. Joint Design Problem

The main objective is to jointly optimize the pattern matrix
and transmit-power vector while preserving fairness. This
leads to the following constrained optimization problem:

max
G,p

K∑
k=1

ωkRk

s.t.
K∑
k=1

pk ¬ PT ,

pk ­ 0, ∀k ,
gn,k ∈ {0, 1}, ∀n, k ,
K∑
k=1

gn,k ¬Wmax, ∀n ,

Rk ­ Rmink , ∀k ,
N∑
n=1

gn,k = dk, ∀k ,

(16)

where ωk is a user-priority weight, Rmink is the minimum re-
quired rate of user k, andWmax is the maximum allowable
row weight. Because Eq. (16) includes both binary and con-
tinuous variables and the rates are interference-coupled, the
problem is mixed-integer and non-convex.

3. Proposed Fairness-aware PDMA
Scheme

3.1. Utility Function

To balance throughput and fairness, a weighted utility function
is defined as:

J (G,p) =
K∑
k=1

ωkRk−β
K∑
k=1

[
max
(
0, Rmink −Rk

)]2
, (17)

where β > 0 controls the penalty associated with rate-deficit
violations. The second term prevents the optimizer from
favoring only the strongest users.
Define the normalized rate-deficit factor of user k at iteration
t as:

∆(t)k =

(
Rmink −R(t)k

)+
Rmink

, (x)+ = max(x, 0) . (18)

This factor quantifies how far the user is from its target rate.

3.2. Pattern Update

For fixed power allocation and SIC order, the pattern matrix
is updated using a fairness- and interference-aware score. For
user k on resource element n, define:

Φ(t)n,k = α1
|hn,k|2

max
m∈N
|hm,k|2

+α2∆
(t)
k −α3

w
(t)
n

Wmax
−α4I(t)n,k , (19)

where α1, α2, α3, α4 ­ 0 are weighting coefficients and

I(t)n,k =
K∑
j=1
j ̸=k

g
(t)
n,j p

(t)
j

∣∣hn,k∣∣2 (20)

is the instantaneous interference cost on resource element n.
The updated pattern variable is then selected as:

g
(t+1)
n,k =

{
1, if n belongs to the best dk resources for user k,
0, otherwise.

(21)
In this way, a user is assigned to resources that jointly offer
high channel quality, low congestion, and strong fairness
benefit.

3.3. Power Update

After updating the pattern matrix, the interference terms
are frozen and the power vector is updated. The surrogate
achievable rate of user k becomes:

R̃
(t+1)
k = log2

(
1 +
pk µ

(t+1)
k

I
(t)
k +N0

)
, (22)

where

I
(t)
k =

∑
j∈U(t)

k

p
(t)
j µ

(t)
k,j + ρ

∑
j∈C(t)

k

p
(t)
j µ

(t)
k,j . (23)

The resulting power-allocation subproblem admits a water-
filling-like solution [12]:

p
(t+1)
k =

[
ωk + β∆

(t)
k

λ
(t)
p ln 2

−
I
(t)
k +N0

µ
(t+1)
k

]+
, (24)
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where λ(t)p is the Lagrange multiplier selected such that:
K∑
k=1

p
(t+1)
k = PT . (25)

Thus, users with stronger rate deficit and larger effective
channel gain receive more power.

3.4. Adaptive SIC Ordering

Once the pattern matrix and power vector are updated, the SIC
order is refined according to the effective composite received
strengths [13]:

Γ(t+1)k = p(t+1)k µ
(t+1)
k . (26)

The decoding order is then determined such that:

Γ(t+1)
π(1) ­ Γ

(t+1)
π(2) ­ · · · ­ Γ

(t+1)
π(K) . (27)

This step ensures that users with the strongest composite
received signals are decoded first.
Accordingly, the proposed receiver adopts a strong first SIC
rule, where users are ordered in descending values of Γ(t+1)k .
This greedy ordering improve early stage decoding reliability
because users with larger received power and effective channel
gain are decoded before weaker users, hence, reducing error
propagation under imperfect SIC.

3.5. Overall Algorithm

The complete procedure is summarized as follows:
1) Initialize a feasible pattern matrixG(0), a feasible power

vector p(0), and a SIC order π(0).
2) Compute the instantaneous SINR, achievable rate, and

rate-deficit factor for each user.
3) Update the pattern matrix using the score in Eq. (19).
4) Update the power vector using Eq. (24).
5) Update the SIC order according to Eq. (27).
6) Repeat steps 2 – 5 until the utility variation |J (t+1)−J (t)|

falls below a threshold ε.
The dominant complexity per iteration is associated with
score evaluation and sorting, yielding an overall complexity
of:

O(KN logN +K logK) , (28)
which is significantly lower than exhaustive joint search.

4. Results and Discussion

4.1. Simulation Setup

The proposed method is evaluated in a single-cell down-
link scenario under Rayleigh fading. The results compare
four schemes: conventional OMA, fixed-pattern PDMA, the
proposed fairness-aware PDMA under ideal SIC, and the pro-
posed fairness-aware PDMA under imperfect SIC. Unless
otherwise stated, the representative simulation parameters
listed in Tab. 1 are used.

Tab. 1. Representative simulation parameters.

Parameter Value

Number of usersK 6
Number of resources N 4

Overload factor λ 1.5
Modulation QPSK

Channel model Rayleigh fading
Noise spectral density AWGN

Total transmit power PT 0 – 30 dBm
Maximum row weightWmax 3

Residual SIC factor ρ 0, 0.05, 0.1
Minimum rate target Rmink 0.5 bit/s/Hz

Monte Carlo runs 10 4

Stopping threshold ε 10 – 4

The performance metrics considered in this section are the
achievable sum rate, user BER, Jain’s fairness index, outage
probability, and convergence behavior. The system is sim-
ulated over a wide transmit-SNR range in order to evaluate
both low- and high-power operating regimes.

4.2. Sum Rate Performance

Figure 1 illustrates the average sum rate as a function of the
transmit SNR. As expected, all schemes benefit from increas-
ing transmit power, but the proposed fairness-aware PDMA
achieves the highest throughput across the entire operating
range. This behavior is explained by the joint adaptation of
the pattern matrix and power vector.
In contrast, OMA is limited by strict orthogonal allocation,
while fixed-pattern PDMA cannot exploit the changing chan-
nel and rate-deficit states of the users. The gain of the pro-
posed method becomes more pronounced in the medium-
and high-SNR regions, where resource sharing and dynamic
interference management play a more pronounced role.

SNR [dB]

0

5

10

15

A
ve

ra
ge

 s
um

 r
at

e 
[b

it
/s

/H
z]

OMA
fixed-pattern PDMA
proposed PDMA (ideal SIC)

proposed PDMA (imperfect SIC)

0 5 10 15 20 25 30

Fig. 1. SNR vs. average sum rate for OMA, fixed PDMA, proposed
PDMA (ideal SIC), proposed PDMA (imperfect SIC).
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4.3. Fairness and Overload Analysis

Figure 2 shows Jain’s fairness index as a function of the
overload factor. A key observation is that fairness generally
degrades as more users are forced to share the same limited
set of resources. However, the proposed design maintains
a significantly higher fairness level than fixed-pattern PDMA,
because the rate-deficit term in the utility function actively
protects underserved users.
This is an important result, since overloaded access without
fairness control often yields high aggregate throughput at
the expense of weak users. The proposed method, therefore,
offers a more balanced tradeoff between network efficiency
and user service regularity.

4.4. Fairness and Overload Analysis

Figure 3 depicts BER performance under different SIC condi-
tions. The results confirm that residual interference degrades
the BER of all non-orthogonal schemes, especially in the
moderate SNR region, where the cancelation process is more
sensitive to ordering and power imbalance.
Nevertheless, the proposed fairness-aware PDMA remains
more robust than fixed-pattern PDMA, since the adaptive
ordering and interference-aware pattern assignment reduce
the effective multi-user interference seen by the receiver.
Under ideal SIC, the best BER performance is obtained,
whereas a moderate performance loss is observed for ρ > 0.
This behavior is consistent with the practical expectation that
non-ideal cancellation introduces residual interference floors.

4.5. Sum Rate and Overload Analysis

Figure 4 shows the average sum rate as a function of the
overload factor, defined by λ = K/N . One may observe
that the proposed PDMA scheme achieves the highest sum-
rate performance over the entire considered overload range.
In particular, the proposed method benefits from moderate
overload, as joint optimization of the pattern matrix and power
allocation allows the available resource elements to be used
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Fig. 3. SNR vs. average BER.

more efficiently. As the overload factor increases from λ = 1
to approx. λ = 1.5, the average sum rate of the proposed
scheme increases, indicating that controlled non-orthogonal
sharing can improve spectral efficiency when interference is
properly managed.
However, for larger overload levels, a slight performance re-
duction is observed due to the stronger multi-user interference
created by the denser resource sharing. Despite this reduc-
tion, the proposed method still maintains a clear advantage
over both OMA and fixed-pattern PDMA.
In contrast, the OMA scheme shows a progressive decline in
sum rate as the overload factor increases, since orthogonal
allocation becomes less efficient when more users compete
for the same limited resources. The fixed-pattern PDMA
scheme also exhibits inferior performance, because it lacks
the adaptability required to respond to changing interference
and user-demand conditions.
Therefore, Fig. 4 confirms that the proposed fairness-aware
PDMA design provides a more favorable tradeoff between
overload capability and achievable throughput.
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4.6. Discussion

The presented results lead to several important observations.
First, the superiority of PDMA cannot be attributed solely
to its non-orthogonal access principle. Instead, pattern ma-
trix and power allocation must be designed jointly. Second,
fairness-aware control is essential in overloaded regimes,
since throughput-only designs tend to over-favor strong users.
Third, residual SIC error cannot be ignored in realistic evalu-
ations, because the practical benefit of PDMA depends on
how well the receiver can suppress interference generated by
the shared resources.
Finally, the proposed alternating framework offers a favorable
complexity-performance tradeoff, making it more suitable for
implementation than exhaustive joint optimization.
It is worth stressing that the proposed optimization frame-
work assumes perfect CSI at the transmitter. Although this
assumption is considered in many articles as a standard for
isolating performance gains attributable to the joint pattern
and power design, it may not reflect real conditions. In reali-
ty, CSI is usually estimated at the receiver and then fed back
to the base station through a channel which introduces esti-
mation errors. The impact of imperfect CSI on the proposed
scheme is expected to manifest itself primarily in two ways:
first, the pattern score in Eq. (19) would be computed based
on noisy channel estimates, which leads to suboptimal pat-
tern assignments; second, other power allocation techniques
are required to fix the inaccurate channel estimated gain. In-
corporating a robust optimization scheme to take into account
the stochastic CSI uncertainty is a very promising future work
beyond the 5G systems.
Overall, the results show that the proposed method transforms
PDMA from a fixed access mechanism into an adaptive multi-
user design framework. This shift is important for future
beyond-5G systems, where connectivity density, fairness
constraints, and interference dynamics are expected to be
more demanding than in conventional orthogonal settings.

5. Conclusions
A fairness-aware joint pattern and power design for downlink
PDMA systems has been discussed in this paper. The proposed
method combines adaptive pattern allocation, power update,
and SIC ordering in a unified framework for overloaded
transmission. The numerical results show clear gains over the
benchmark schemes. At 30 dB, the proposed PDMA reaches
approx. 14.5 bit/s/Hz, while OMA and fixed-pattern PDMA
achieve nearly 12 and 8.5 bit/s/Hz, respectively. In addition,
at λ = 1.5, the proposed scheme improves the fairness index
to approximately 0.84, compared with nearly 0.58 for OMA
and 0.44 for fixed-pattern PDMA. These results demonstrate
that the benefit of PDMA is maximized when pattern design
and power allocation are optimized jointly rather than kept
fixed.

References

[1] Z. Ding et al., “A Survey on Non-orthogonal Multiple Access for 5G
Networks: Research Challenges and Future Trends”, IEEE Journal
on Selected Areas in Communications, vol. 35, pp. 2181–2195, 2017
(https://doi.org/10.1109/JSAC.2017.2725519).

[2] Y. Liu et al., “Non-orthogonal Multiple Access for 5G and Beyond”,
Proceedings of IEEE, vol. 105, pp. 2347–2381, 2017 (https://do
i.org/10.1109/JPROC.2017.2768666).

[3] F.E. Mahmood, E.S. Perrins, and L. Liu, “Modeling and Analysis of
Energy Consumption for MIMO Systems”, IEEE Wireless Communi-
cations and Networking Conference (WCNC), San Francisco, USA,
2017 (https://doi.org/10.1109/WCNC.2017.7925814).

[4] S. Chen et al., “Pattern Division Multiple Access – A Novel
Nonorthogonal Multiple Access for Fifth-generation Radio Networks”,
IEEE Transactions on Vehicular Technology, vol. 66, pp. 3185–3196,
2017 (https://doi.org/10.1109/10.1109/TVT.2016.259643
8).

[5] B. Ren et al., “Pattern Matrix Design of PDMA for 5G Uplink
Applications”, China Communications, vol. 13, pp. 159–173, 2016
(https://doi.org/10.1109/CC.2016.7405732).

[6] Y. Jiang et al., “Joint Transmitter and Receiver Design for Pattern
Division Multiple Access”, IEEE Transactions on Mobile Computing,
vol. 18, pp. 885–895, 2019 (https://doi.org/10.1109/TMC.20
18.2845364).

[7] M.M. Salim et al., “Cooperative NOMA Meets Emerging Technolo-
gies: A Survey for Next-generation Wireless Networks”, IEEE Open
Journal of the Communications Society, vol. 6, pp. 9247–9286, 2025
(https://doi.org/10.1109/OJCOMS.2025.3626862).

[8] S.F. Kimaryo and K. Lee, “Uplink and Downlink Capacity Maximiza-
tion of a P2P DMA-based Communication System”, IEEE Transac-
tions on Wireless Communications, vol. 23, pp. 14037–14051, 2024
(https://doi.org/10.1109/TWC.2024.3407828).

[9] S. Yan, K.C. Chou, H.H. Chen, and Q. Guo, “Real-time Downlink
Resource Allocation in NOMA Systems: A Reinforcement Learning
Approach”, IEEE Transactions on Vehicular Technology, vol. 74,
pp. 17779–17795, 2025 (https://doi.org/10.1109/TVT.2025.
3575838).

[10] J. Liu and J. He, “Design and Analysis of CP-free OFDM PDMA
Transmission System”, EURASIP Journal on Advances in Signal
Processing, vol. 2024, art. no. 68, 2024 (https://doi.org/10.1
186/s13634-024-01154-y).

[11] J. Zeng et al., “Downlink Power Allocation Optimization in Pattern
Division Multiple Access”, IEEE Access, vol. 9, pp. 14649–14659,
2021 (https://doi.org/10.1109/ACCESS.2021.3049493).

[12] O. Abdulghafoor et al., “Efficient Power Allocation Algorithm
in Downlink Cognitive Radio Networks”, ETRI Journal, vol. 44,
pp. 400–412, 2022 (https://doi.org/10.4218/etrij.2021-
0013).

[13] M. Al-Ibadi and F.E. Mahmood, “Beam and Channel Tracking for
5G Communication Systems Using Adaptive Filtering Techniques:
A Comparison Study”, Journal of Communications Software and
Systems, vol. 18, pp. 244–251, 2022 (https://doi.org/10.241
38/jcomss-2021-0117).

Farhad E. Mahmood, Assistant Professor
Department of Communications and Intelligent Digital Sys-
tems Engineering, College of Engineering
https://orcid.org/0000-0002-5351-9768

E-mail: farhad.m@uomosul.edu.iq
University of Mosul, Mosul, Iraq
https://uomosul.edu.iq/en/

https://doi.org/10.1109/JSAC.2017.2725519
https://doi.org/10.1109/JPROC.2017.2768666
https://doi.org/10.1109/JPROC.2017.2768666
https://doi.org/10.1109/WCNC.2017.7925814
https://doi.org/10.1109/10.1109/TVT.2016.2596438
https://doi.org/10.1109/10.1109/TVT.2016.2596438
https://doi.org/10.1109/CC.2016.7405732
https://doi.org/10.1109/TMC.2018.2845364
https://doi.org/10.1109/TMC.2018.2845364
https://doi.org/10.1109/OJCOMS.2025.3626862
https://doi.org/10.1109/TWC.2024.3407828
https://doi.org/10.1109/TVT.2025.3575838
https://doi.org/10.1109/TVT.2025.3575838
https://doi.org/10.1186/s13634-024-01154-y
https://doi.org/10.1186/s13634-024-01154-y
https://doi.org/10.1109/ACCESS.2021.3049493
https://doi.org/10.4218/etrij.2021-0013
https://doi.org/10.4218/etrij.2021-0013
https://doi.org/10.24138/jcomss-2021-0117
https://doi.org/10.24138/jcomss-2021-0117
https://orcid.org/0000-0002-5351-9768
https://uomosul.edu.iq/en/

	Introduction
	System Model
	Pattern Matrix Representation
	Transmit Signal Model
	Channel and Received Signal Model
	Residual-Interference-Aware SIC
	Joint Design Problem

	Proposed Fairness-aware PDMA Scheme
	Utility Function
	Pattern Update
	Power Update
	Adaptive SIC Ordering
	Overall Algorithm

	Results and Discussion
	Simulation Setup
	Sum Rate Performance
	Fairness and Overload Analysis
	Fairness and Overload Analysis
	Sum Rate and Overload Analysis
	Discussion

	Conclusions

