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Abstract: This contribution proposes a new use case on the priority utilization of renewable energy for TR22.882 (FS_EnergyServ: Study on Energy Efficiency as service criteria).
1. 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. However, electricity generated by renewable energy is hard to control because it varies significantly according to the weather and season conditions. In order to provide stable supply, renewable energy need to be used together with some traditional energy sources whose output is easy to control such as thermal power. If renewable energy cannot meet demand, thermal power will be used to cover the shortage. On the other hand, if renewable energy exceeds demand, electricity generated by renewable energy will be curtailed. This kind of output curtailment is inefficient, so it is important to make use of renewable energy as much as possible (make renewable energy a primary source of power as stated in the current energy situation from Japanese government [1]).
Cellular communication is also trending to use renewable energy such as the power supply for base stations. It is important to make the mobility, communication and energy supply optimal for energy efficiency. While in some areas the power supply can be covered almost by renewable energy, users can send data as much as possible. After moving to some areas without enough renewable energy or the power supply of renewable energy reduced due to weather conditions, uses should resume some data transmission which is not urgent.
2. References

[1]
https://www.enecho.meti.go.jp/en/category/brochures/pdf/japan_energy_2021.pdf
---------- Start of change ----------
5.x
Use case on the priority utilization of renewable energy
5.x.1
Description

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. However, electricity generated by renewable energy is hard to control because it varies significantly according to the weather and season conditions. In order to provide stable supply, renewable energy need to be used together with traditional energy sources and output supplied generated by renewable energy has to be curtailed according to the balance between demand and supply. So it is important to make use of renewable energy as much as possible for the energy efficiency point of view.
In the proposed use case, vehicles adjust the volume of data transmission according to the renewable energy power supply of base stations and the service requirements. While in areas with plenty renewable energy output, vehicles send all data without limitations. While in areas that has little or no renewable energy output, vehicles constrain the data transmission for real time processing only.
5.x.2
Pre-conditions

Vehicle A need to transmit data continuously for cruise assist service and data gathering from various sensors and meters while driving. These kinds of data transmission have different service requirement for latency. For example, cruise assist service requires continuous data transmission with the latency less than 10 seconds but data gathering need relatively less stringent latency with minute, hour or even daily level.
The 5G base stations are powered by the combination of renewable energy and traditional thermal energy sources. Under good weather condition, power supply by renewable energy can cover most demand. 

5.x.3
Service Flows

1.
Vehicle A drives in urban area. Power supply of renewable energy is limited because there is no enough places to deploy solar or wind power system.

2.
The serving network gathers data about the energy status of local base stations including data about the renewable sources of energy 

3.
The serving network makes this data (or analysis of this data) available to Vehicle A (e.g. via an API consumed by the manufacturer of Vehicle A)
2.
Vehicle A prioritizes the data transmission for low latency services such as cruise assist service based on the pre-agreed policy with operators.
3.
Vehicle A handovers to a base station in rural area with plenty of power supply by renewable energy.
4.
Vehicle A sends all kinds of data with no limitations.
5.x.4
Post-conditions

Vehicle A is able to send data according to the latency requirements and renewable energy power supply condition. This can both satisfy the Vehicle A’s service level of data transmission and make use of renewable energy as much as possible for better energy efficiency.
5.x.5
Existing feature partly or fully covering use case functionality

There is currently no means to notice UEs the renewable energy power supply status during mobility control.
5.x.6
Potential New Requirements needed to support the use case



[PR 5.x.6-1]
The 5G system shall be possible to support a mechanism to gather data about the energy source status at a base station (e.g. renewable sources, traditional sources, local energy storage)

[PR 5.x.6-2]
The 5G system shall be possible to support a mechanism to transmit data about the energy source status at a base station to the network management function(s).

[PR 5.x.6-3]
Subject to operator policy, 5G system shall support a mechanism to expose data about the energy source status at a base station to a trusted 3rd party.

[PR 5.x.6-1]
Subject to operator policy, a UE may use data about the energy source status of base station(s) to influence communication services towards those base station(s).
---------- End of change ----------

