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Data-Location-Joint-Driven Optimal Allocation Strategy
for Micro Base Stations in 5G Networks

ZHANG Zhao-Hui LI Jing HAN Lu-Heng
(School o f Mathematics and Statistics , Xidian University , Xi'an 710126)

Abstract  As the 5G network services increasingly require the high demands of peak rate, time
latency and node energy efficiency, one of the complex optimization problems must be constructed
and solved to supply resources for users efficiently. In order to allocate the network resources
through the cloud network, we must complete the physical layer resource scheduling through the

high-capacity network link interconnection of distributed computing. Thereby, the network
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resources ( spectrum, bandwidth, communication, computing, etc.) are allocated optimally
through the optimal configuration of 5G micro base stations (mBSs). The intensive deployment
of mBSs ensures random access to massive amounts of hardware communications equipment.
Especially, edge mBSs enhance the mobile bandwidth and reliable communication with short
latency. The 5G network features of the high-density deployment of mBSs and the full coverage
can meet the communication requirements of huge amounts of access of user devices and fast data
transmission. However, due to the different demands of users and more random and huge
amounts of data access, it is easy to cause part of the network link congestion and mBSs to suffer
the heavy load. And thus, energy of mBSs is likely to be drained unnecessarily and quickly,
which will lead to the death of some mBSs in the network. With the extensive application of 5G in
intelligent networks such as vehicle-to-everything (V2X) communications and the internet of
things, in enhanced Mobile Broadband (eMBB) 5G network, this paper proposes an optimal
allocation strategy for 5G mBSs based on data-location-joint-driving to avoid energy holes caused
by edge mBSs’ damage or death. Firstly, we cluster the mBSs with adjacent geographical
locations into a cellular unit and select a representative mBS to be responsible for the data
collection and forwarding within the cellular unit. And then, we establish a mathematical model
of maximum coverage and minimum energy consumption of edge network based on data-driving.
Finally, the heuristic greedy algorithm is used to construct an optimal data-transmission path
from the macro base station (MBS) of the core network to the representative mBS. This paper
summarizes the resource allocation problem of the 5G network as a convex optimization problem,
and then builds a distributed resource allocation strategy between mBSs and the data centers by
maximizing the utility function of the optimal data-location-joint-driven allocation strategy. In the
process of network operation, the optimal allocation strategy is implemented dynamically and
quickly by considering the changes of network flow and resource exhaustion of the nodes in the
network. Simulation results show that compared with EEICS algorithm, the proposed algorithm
achieves 2.37% ., 12.9%, 12.38% and 9.74% improvement in key performance indicators
(KPIs) which includes the network average delay, throughput, lifetime and the coverage rate of
the edge networks, respectively. Moreover, we also use Friedman, Holm statistical testing
methods to conduct the statistical analysis and verify the simulation data. This research mainly
improves the cellular network unit topology from the view of the physical layer. By constructing
the optimal data traffic transmission path between the cellular unit and the Acer station in the
core network area, the communication mechanism within the cell and the core base station is
optimized. The research of this paper will provide a mathematical logic basis for the mapping
relationship between the physical layer and the virtual network layer of 5G network. The
constructed systems will serve the intelligent transportation system based on 5G-V2X technology,
and provide a theoretical basis for the development of 6G network and the architecture of urban
intelligent transportation. Therefore, the research of this paper has important research significance

and application value.
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Background

In recent two years, resource allocation optimization
algorithms in 5G virtual networks have made great achieve-
ments. 5G networks need to provide end-to-end connectivity,
directly supporting verticals, including radio connectivity,
wired connectivity and computing resource delivery allocation,
exploiting system and network virtualization technologies.
The research of micro base stations (mBSs) allocation in
physical layer provides a reliable technical support for the
research of virtual layer network. The problem studied in
this paper belongs to the resource allocation in 5G networks,
and the research belongs to the field of computer networks.

Some top international journals, such as “IEEE Journal
on Selected Areas in Communications”, “IEEE Transactions
on Mobile Computing”, “IEEE/ACM Transactions on
Networking”, “ACM Transactions on Internet Technology” .,
“IEEE Transactions on Communications”, “IEEE Transac-
tions on Wireless Communications” and several other journals
have reported a lot of results about resource allocation in 5G
network, and some results have been applied in practical
applications. However, up till now there is not yet a unified
resource allocation protocol framework, and there are still
many problems need to be studied.

Based on data-location jointed driving, this paper proposes
an optimal allocation strategy for 5G mBSs to avoid the
energy holes caused by edge mBSs’ damage or death. The
intensive deployment of 5G mBSs ensures random access to

massive amounts of hardware devices communications.

Especially, we enhance mobile broadband, as well as the
reliable and low latency communications for edge networks.

This work is supported by the National Natural Science
Foundation of China (Grant No. 61673014). This research
provides a mathematical logic basis for the resource allocation
mapping relationship between the physical layer and the
virtual layer of 5G network, and can be a reference for the
development of 5G+ and 6G network, which is of great
research significance. Reasonable allocation of virtual resource
(spectrum, bandwidth, communication, computing and other
resource) can provide better network resource service frame
for users.

Members of the project team have published 5 SCI
papers of correlation network algorithm from 2019 to
2020, including: (1) Modified Least Squares Algorithm
for Three-Dimensional Target Location Based on Wireless
Communication Base Stations, (2) Data Aggregation in
Heterogeneous Wireless Sensor Networks by using lLocal
Tree Reconstruction Algorithm, (3) A Link-adding strategy
for improving robustness and traffic capacity in large-scale
wireless sensor networks, (4) M optimal routes hops strategy:
Detecting sinkhole attacks in wireless sensor networks, and
(5) Optimal tree-clustering energy-efficient algorithm for
secure big data transmission in WSNs.

The results of this paper mainly solve the problem of

optimal resource allocation in the project.





