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Short Abstract

The coexistence technique is a promising solution to provide enhanced fifth-generation (5G) services by sharing unlicensed bands with WiFi systems.
In this paper, we study beamforming design and power allocation in a massive Multiple Input-Multiple Output (mMIMO) cellular multi-cell system
coexisting with a Wireless Fidelity (WiFi) network. We design the beamforming matrices based on the Block Diagonalization (BD) method in licensed
and unlicensed bands in order to create spatial nulls for interference suppression on the users of adjacent cells and the WiFi devices, respectively. In the
following, the power allocation problem is formulated as a convex optimization problem to maximize the achievable sum rate while one must guarantee
the minimum quality of service (QoS) corresponding to each central cell user. The formulated problem is solved by the classical convex optimization
method and we present a proposed algorithm to obtain the optimal solution. In the simulation results section, it is shown that the proposed beamforming
and power allocation algorithm (PAA) outperforms the conventional benchmark methods. Also, it is indicated the output of PAA is significantly close
to the output of the Matlab CVX toolbox.
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1-  Short Introduction (4-5 lines)

Nowadays, the growing demand for data traffic in mobile communication networks is exponentially increasing. One of the most promising solutions
for solving this challenge is that wireless networks are deployed with both licensed and unlicensed bands. In cellular systems, licensed-unlicensed
integration can help Base Stations (BSs) to support more users via traffic offloading and to enhance their peak data rate through carrier aggregation.
The mobile networks (fifth-generation) can utilize unlicensed spectrums under the traditional standard, such as WiFi networks. WiFi networks use
contention-based access with a random back-off mechanism where the WiFi device senses the channel before data transmission.

2-  Proposed Work and Methodology (including comprision, simulation/experimental results and discusion)

This work studies beamforming and power allocation problems to improve coexistence performance in a multi-cell mMIMO cellular network -WiFi
network. The beamforming matrices are designed based on the Block Diagonalization (BD) method in licensed and unlicensed bands in order to create
spatial nulls for interference suppression on the users of adjacent cells and the WiFi devices, respectively. We derive closed-form solutions to the power
allocation problem to maximize central users’ sum achievable throughput so that it must guarantee a certain QoS to the central cell users. We show that
the proposed power allocation algorithm is close to the CVX toolbox. Also, it is shown that the beamforming based on the BD method outperforms the
ZF method which is a traditional beamforming method.

3- Conclusion (4-5 lines)

In this paper, we have investigated the beamforming and the problem of power allocation to un/licensed band users in a multi-cell mMIMO network
coexisting with a WiFi Network. The BD beamforming method was applied in order to eliminate interference in un/licensed bands. Also, We presented
a power allocation problem to maximize the sum achievable throughput of central cell users. The numerical simulation showed that the solution
optimality of the proposed algorithm is significantly close to the results obtained from the CVX toolbox, besides BD method outperforms the ZF method
as a traditional beamforming method.
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Power Allocation Algorithm (PAA)

1. Initial Setup: S;, = ¢, Sy 2 = ¢.
2. While S; # ¢ or S, # ¢
3- Vpin =0,V = alargeenough nunber ,e =
a small number and I dx= 1.
4-  While |[Vyue —Viin | > €
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5-  v=
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11- Else (If)
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13- End (If)
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18- If Ry < RIS
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20- Idx=0

21- End (If)

22- End (For)

23- End (For)

24- Ifldx=1

25-  Terminate algorithm.
26- End (If)

27- End (While)

Ronge = Buloga(1+ Xong i)

Sima = Sma VU {k}
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