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5G Communication Base Stations Participating in Demand Response:
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ABSTRACT: The 5th generation mobile networks (5G) is in
the ascendant. The 5G development needs to deploy millions of
5G base stations, which will become considerable potential
flexibility Meanwhile,
dispatching 5G base stations to participate in demand response
can significantly reduce the 5G-power consumption cost.

resources for power systems.

Therefore, 5G base station dispatch can achieve a win-win
situation between communication systems and power systems.
This paper introduced the essential equipment and power
consumption characteristics of 5G base stations and
investigated their demand response potential. Then, the key
technologies for 5G base station to participate in demand
response was analyzed. Further, the application scenarios to
dispatch 5G base stations as demand-side resources were
considered. Finally, potential business models were discussed.
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Fig. 1 Typical equipment of 5G base stations
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Fig. 6 An example of
the base station owner operation mode
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The 5th generation mobile networks (5G) is in the
ascendant. The 5G development needs to deploy millions
of 5G base stations, which will become considerable
potential flexibility resources for power systems.
Meanwhile, dispatching 5G base stations to participate in
demand response can significantly reduce the 5G-power
consumption cost. Therefore, 5G base station dispatch
can achieve a win-win situation between communication
systems and power systems. However, rare researches
have discussed 5G base stations participating in demand
response. It is necessary to summarize the key
technologies and analyze the development prospects.

First, the basic components of 5G base stations and
their corresponding power consumption characteristics
are analyzed. The 5G base station components can be
categorized as power supply devices, communication
devices, and support devices (shown in Fig. 1). Power
supply devices include the power source and the backup
batteries; communication devices include the active
antenna unit (AAU), the base band unit (BBU), and
transmission devices; support devices have lighting
devices, air conditioning devices, etc. The flexibility of
5G base stations comes from two aspects: the power
consumption, which is adjustable; the backup batteries,
which can provide extra capacity while maintaining the
power supply reliability.

Then, the key technologies for realizing 5G base
stations participating in demand response are
summarized. The key technologies are shown in Fig. 2.
For each technology, the importance and the function are
stated. Moreover, this paper analyzes the technical
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Fig. 1 Typical equipment of 5G base stations

S9

» Device power management

* Battery energy management

* Battery dispatchable capacity evaluation
* Communication traffic forecasting

+ Distributed resources aggregation and
cooperation

* Peak shaving

* Congestion management
* Frequency regulation
Integrated application

* Base station owner operation mode
¢ Power grid company operation mode
¢ Third party operation mode

Fig. 2 Key technologies, application prospects, and business
models for 5G base stations participating in demand response
roadmaps and the current development status of these

technologies.

Further, the potential applications are discussed. In
the generalized demand response category, peak shaving,
congestion management, frequency regulation, and
integrated application can all utilize the flexibility
resources of base station. The feasibility of each
application is analyzed. How base stations participate in
these applications is stated. The benefits of each
application are discussed.

Finally, this paper focuses on the business models.
The base station owners, power grid companies, and
third-party companies can operate the demand response
service. The revenue, investment, cost, benefit allocation,
ownership, and operating rights are discussed for every
model.

At present, the interaction between 5G base stations
and power systems is still in its infancy. With the
development of related technologies and the establishment
of market mechanisms, 5G base stations will provide
massive demand-side flexibility resources and deeply
participate in power system optimization and operation.
5G base stations would play an important role in reducing
power system operation cost, promoting renewable energy
integration, and building energy Internet.



