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Abstract:

5G networks are designed to provide higher data rates, lower energy consumption and very short latency. Resource
allocation (RA) in wireless communication systems is an intelligent process to allocate the limited resources available
in different blocks of these systems in order to meet the needs of end users. In contrast to traditional approaches in
which the optimal strategy for RA is determined based on analytical models and using a set of assumptions, the method
based on deep neural networks can rely on its ability to adapt to the environment directly from real channel data to
achieve use the optimal strategy and provide superior performance in practice. In this paper, an intelligent scheme based
on deep neural networks is presented for RA in 5G networks, which includes user-to-base station (CUE) cellular
communication and D2D communication between users. In this plan, by considering the non-ideal system model, we
achieve the dedicated resources (Maximum Production Efficiency (Max SE), Energy Efficiency (Max EE) and
Minimum Transmission Power Min PW)) with interference constraints, QoS and minimum transmission power. Uses
non-ideal.
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1. Motivation of the work

The motivation of this work is to design a practical,
robust, and intelligent resource allocation framework for
5G networks that overcomes the limitations of traditional
analytical methods by leveraging deep learning, while
explicitly accounting for non-ideal channel conditions
and imperfect CSI. By incorporating denoising
autoencoders, the proposed approach improves spectral
efficiency, energy efficiency, and power minimization in
realistic CUE-D2D coexistence scenarios.

2. Contributions

The main contribution of this paper is the proposal of a
robust and practical deep learning—based resource
allocation framework for 5G networks that jointly
supports cellular users and D2D communications under
non-ideal channel conditions. Unlike most existing
studies that rely on perfect or noise-free CSI, this work
adopts a realistic system model with channel estimation
errors, making the proposed approach closer to real 5G
deployments. By leveraging deep neural networks, the
complex RA problem is solved without relying on
restrictive analytical assumptions, while satisfying
interference  constraints, QoS requirements, and
minimum transmission power limits. To mitigate the
adverse impact of imperfect and noisy channel
information, an automatic denoising autoencoder (DAE)
is integrated into the framework to clean the input CSI
before decision making, significantly improving
robustness and accuracy. The proposed scheme
simultaneously addresses maximum spectral efficiency,
maximum energy efficiency, and minimum transmission
power as design objectives.

3. Procedures

In this work, first, channel state information is collected
for both cellular users and D2D pairs, where the CSI is
assumed to be imperfect and contaminated by noise and
estimation errors. This raw CSI is then preprocessed and
fed into a denoising autoencoder (DAE), which is trained
to reconstruct clean channel representations by
suppressing unwanted noise and inaccuracies in the input
data. The denoised CSI is subsequently provided to a
deep neural network—based resource allocation module,
which learns the mapping between channel conditions
and optimal resource allocation decisions. During
training, the RA network is optimized under practical
constraints, including interference  limits, QoS
requirements, and minimum transmission power, while
jointly targeting the objectives of maximum spectral
efficiency, maximum energy efficiency, and minimum
transmission power. After training is completed offline,
the learned model is deployed for real-time operation,
where it rapidly generates resource allocation decisions
for new channel realizations. Finally, the performance of
the proposed framework is evaluated through
simulations, comparing the achieved SE, EE, and

transmit power with benchmark and conventional
methods to verify the effectiveness and robustness of the
proposed approach under non-ideal channel conditions.

4. Findings

The findings demonstrate that DL-based resource
allocation can effectively and robustly optimize 5G
network  performance under realistic, non-ideal
conditions. The simulation results show that
incorporating a denoising autoencoder significantly
improves the quality of channel state information, which
directly leads to more accurate and stable resource
allocation decisions in the presence of noisy and
imperfect CSI. As a result, the proposed framework
achieves higher spectral efficiency and energy efficiency,
while simultaneously reducing the required transmission
power, compared with conventional optimization-based
and learning-based schemes that do not account for
channel noise. The findings further indicate that the
performance gains are more pronounced in dense CUE—
D2D coexistence scenarios, where interference and CSI
uncertainty are severe.

5. Conclusion

This paper presented an intelligent deep learning—based
resource allocation framework for 5G networks that
jointly supports cellular users and D2D communications
under non-ideal and noisy channel conditions. By moving
beyond traditional analytical approaches and idealized
assumptions, the proposed method leverages deep neural
networks to effectively learn optimal resource allocation
strategies directly from channel data while satisfying
interference, QoS, and minimum power constraints. The
integration of a denoising autoencoder proved crucial in
mitigating the impact of imperfect and erroneous CSl,
leading to more reliable and robust decision making.
Simulation results demonstrated that the proposed

framework  consistently  outperforms  conventional
schemes in terms of spectral efficiency, energy
efficiency, and transmission power minimization,

particularly  in  interference-limited and  noisy
environments. These findings highlight the importance of
combining realistic ~ system modeling  with
denoising-aware learning techniques and confirm that the
proposed approach constitutes a practical and effective
solution for resource allocation in future 5G.
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Total Transmit Power Network(Tent)
Tnet determines

the total transmit
power of each DUE.
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proportion of power
allocated to each channel.
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the total transmit
power of each DUE.
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proportion of power
allocated to each channel.
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