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Abstract: This contribution proposes a new use case on supporting carbon-aware application service for TR22.882 (FS_EnergyServ: Study on Energy Efficiency as service criteria).
---------- Start of change ----------
5.x
Use case on supporting carbon-aware application service
5.x.1
Description

Global warming caused by excessive emissions of GHG (Green House Gas, e.g., carbon dioxide) due to human activity (e.g., burning fossil fuels for electricity generation) is the main driver to climate change, which poses a significant threat to society and the environment. To achieve carbon neutrality, it is important to reduce the GHG incl. carbon emissions in the first place rather than offset them later. Recent advancements in communication capabilities of networks (e.g., 5GS, application servers) enables a wide range of services (e.g., AI/ML model training). However, the rising demand for communication services in turn triggers a rising demand for energy and a greater risk of an even higher resulting GHG footprint. 3GPP plays a crucial role in the ICT sector to enable the deployment of these technologies on a global scale and therefore must also play a central role in enabling a sustainable future.

The adoption of alternative sustainable sources of energy incl. renewable energy (e.g., solar, wind, hydropower, geothermy) and nuclear power could help offset the GHG footprint of energy generation based on fossil fuels, even though their corresponding environmental impact also need to be considered. From an ICT standpoint and, 3GPP system in particular, the energy used by network nodes can be from varied energy with different related levels of environmental impact incl. GHG emissions. Due to the highly variable and unpredictable nature of renewable energy sources (Mother Nature’s dictate), the average GHG emissions per consumed energy unit varies substantially by time and location. Hence, it is critical to take temporal and spatial dimensions of energy sources into account to provide services not only for a better traceability of the energy sources used but in turn for enabling a more sustainable energy use.

In the following use case, an application service provider is enabled by the 5G system to provide the sustainable service to users according to the supply of renewable energy power.
5.x.2
Pre-conditions

The application service provider A provides the amazing video streaming to users. Through the 5G system owned by the telecom operator B, the video content provided by the service provider A is sent to users. 
The 5G system and the application servers are powered by both of renewable energy (e.g., solar energy) and non-renewable energy (e.g., coal).  
The service provider A offers a “carbon-aware video service” with a parameter called “renewable energy utilization rate” which measures the ratio of the power that is used from renewable energy sources as a percentage of total power usage in a given time unit. This video service requires the communication service provided by the operator B. The operator B provides the renewable energy utilization rate for the associated communication service to the service provider A via certain Service Level Agreement (SLA). 
Based on the information from the operator B, the service provider A measures the renewable energy utilization rate for the carbon-aware video service (incl. communication service provided by 5GS). The application service provider A loves our planet this carbon-aware video service for reducing the carbon footprint of her AI research work.
5.x.3
Service Flows

1. The application server operated by the service provider A sends the video content via the 5G system operated by the telecom operator B.
2. The carbon-aware video service provided by the service provider A defines a targeted renewable energy utilization rate to make sure that the video service is low-carbon. 

3. During the service time, the 5G system monitors the real renewable energy utilization rate of communication service, which can be determined based on the collected information on the energy status of network nodes, i.e., renewable/non-renewable energy sources. The operator B provides the monitored renewable energy utilization rate for the associated communication service to the service provider A.
4. Based on the information from the operator B, the service provider A measures the real renewable energy utilization rate for the video service (incl. communication service provided by 5GS) requested by Eva.
5. The service provider A adjusts its operation on the video service (e.g., reduce the data rate by lowering the video resolution) according to the measurement of renewable energy utilization rate. 
6. By the "carbon-aware video service”, the video streaming provided by the service provider A is low-carbon.
5.x.4
Post-conditions

With the help of 5G system operated by operator B, the "carbon-aware video service" provided by the service provider A allows users to enjoy the video entertainment in a sustainable way.
5.x.5
Existing features partly or fully covering the use case functionality
None.
5.x.6
Potential New Requirements needed to support the use case
[PR 5.x.6-1] Based on operator policy, the 5G system shall be able to support a mechanism for an authorized third-party to define a renewable energy utilization rate for a third-party service.

[PR 5.x.6-2] Based on operator policy, the 5G system shall be able to support a mechanism for an authorized third-party to monitor the state of renewable energy utilization rate for a third-party service.

---------- End of change ----------

