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Abstract: this contribution discusses whether and how to expose renewable energy information in WT#1
1. Introduction
Whether and how renewable energy information can be exposed need to be studied in the WT#1 of current SID (SP-231192) as follows. In this contribution, we discuss the necessity of renewable energy information exposure and show an example about how to expose such information.
WT #1. Study potential framework for network energy consumption exposure. This will include whether and what information is exposed, how it is exposed (e.g., charging) and at what granularity, e.g., at RAN level, Core Network level, network slice level, UE level, PDU session level, and/or QoS flow level. Additionally, whether and how renewable energy or carbon emission information for such granularities can be exposed by an MNO will be studied.
2. Discussion
Renewable energy such solar and wind can generate electricity without emitting greenhouse gases and has been widely used across the world following the tread towards decarbonisation. One of the main challenges of using renewable energy is that it is difficult to control because electricity generated by renewable energy sources can vary significantly depending on the weather and seasonal conditions. In order to provide stable supply, renewable energy need to be used together with traditional energy sources. For instance, during periods when there is no sunlight or wind, traditional power sources like coal, oil, or gas can be used to fill the gap. However, while having plenty of power supply under good weather conditions, we still cannot reduce the electricity power negated from traditional fossil fuels because these power plants have large, complex systems that are not easily adjusted to respond to changes in demand. As a result, it becomes necessary to curtail output supply generated by renewable energy, which is an inefficient solution. Therefore, maximizing the use of renewable energy is crucial for improving energy efficiency and reducing environmental impact (make renewable energy one of primary sources of power as stated in the current energy situation from Japanese government [1]).
The importance of renewable energy extends beyond the field of telecommunication. In the context of autonomous driving and in-car infotainment, mobile communication in vehicles plays a crucial role. The delivery of different vehicle services requires various levels of data transmission availability, throughput, and latency. According to the AECC white paper [2], certain services, like cruise assist, require continuous data transmission with a latency of less than 10 seconds, while intelligent driving has more relaxed requirements with a latency of less than 10 minutes for downlink and 1 week for uplink. To address these requirements, vehicles can leverage renewable energy for data transmission, especially for services that have relatively less stringent latency demands. This can be achieved by utilizing the renewable energy information provided by network operators. For example, for tasks such as OTA updates or driving record collection, vehicles can initiate data transmission while moving to areas where the network is predominantly powered by renewable energy sources. This not only contributes to energy efficiency and carbon neutrality but also aligns with the increasing demand for environmental protection and corporate social responsibility among operators and end-users.
· From an operator's point of view, incorporating renewable energy into telecommunications helps them prepare for emissions trading or related regulations. Many countries and regions have set ambitious targets for reducing carbon emissions, and telecommunication companies must find ways to meet these goals. By transitioning to renewable energy sources, operators can not only reduce their environmental impact but also mitigate regulatory risks.

· From the end-user's point of view, the utilization of renewable energy in telecommunications aligns with their desire for environmental protection and corporate social responsibility. Many companies have set ambitious goals for achieving zero-emission mobility, which encompasses not only the manufacturing and driving of vehicles but also the power consumption associated with the entire mobility lifecycle, including communication services. By adopting renewable energy in telecommunications, companies can demonstrate their commitment to sustainability and build trust with consumers.
Regarding the exposure of renewable energy information, there are proposed SA1 use cases (TR22.882) that suggest providing the ratio of renewable energy as a percentage of total power usage within a given time unit. As 5G systems are powered by a combination of renewable (e.g., solar energy) and non-renewable (e.g., coal) energy sources, operators can obtain renewable energy supply information from their power suppliers and calculate the renewable energy ratio using averaging or statistical models. Such renewable energy supply information is very common today and there are existing platforms (e.g. like the website [3] in Japan) that present nationwide renewable energy supply information. By utilizing weather forecast data, it is also possible to predict future renewable energy supply.
3. Conclusion
In conclusion, incorporating renewable energy in telecommunications presents numerous benefits. It enables operators to improve energy efficiency, address regulatory requirements, reduce environmental impact and mitigate risks. It also allows end-users to fulfill their environmental responsibilities and build trust with consumers.
Proposal 1: It is proposed to add the exposure of renewable energy as one of the key issues of FS_EnergySys.
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