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	1st Change


[bookmark: _Toc154165227]2	References
[23288]	3GPP TS 22.882: "Study on Energy Efficiency as a service criteria".
[28310]	3GPP TS 28.310: "Management and orchestration; Energy efficiency of 5G".
	2nd Change


[bookmark: _Toc162962330]5.2	Key Issue #2: Application actions based on monitoring, measurement and timely prediction of energy consumption
[bookmark: _Toc162962331]5.2.1	Description
Advanced media services such as XR services, Split Rendered media services, etc. are expected to incur substantial energy consumption both at the device and network levels, presenting significant challenges for operators and service providers.
For instance, when a Mobile Network Operator (MNO) deploys a communication service to fulfill application service requirements, such as those of a gaming application, it's crucial for the customer – whether an Application Service Provider (ASP) or an industry vertical– to ensure that the application service minimises energy consumption for both end users and the data network. Failure to do so could necessitate short-notice application layer adaptations within the Application Service Provider's domain. This may result in adjustments to being made to service levels in response to anticipated high energy consumption in specific service areas or during peak hours that adversely affect the Quality of Exeprience for service users.
The use case described in clause 5.8 of TR 23.288 [23288] envisages that Application Service Energy Efficiency (AEE) may be predicted based on monitoring Application Service Energy Consumption (AEC) within the 5G System. This data may be shared with the Service Provider to enable timely application layer actions. Monitoring of application energy consumption may occur periodically or may be event-triggered, depending on the ASP's requirements, which are typically outlined in the Service Level Agreement (SLA).
In a practical scenario, an ASP intends to deploy a gaming service within a designated service area, served by an MNO's 5G network. Various service levels may exist, each associated with specific Key Performance Indicators (KPIs), such as automation levels or video quality targets. To ensure energy efficiency, the ASP subscribes to the MNO's “Appplication Energy Efficiency Monitoring" feature, allowing the ASP to monitor the energy efficiency of its application service across specified service levels. The MNO and ASP have agreed on a certain energy efficiency target for the application service and optionally for given service levels.
5.1.2	Potential new requirements
Based on TS 28.310 [28310], the following potential requirements need to be considered in this Key Issue:
1.	Based on the collected and/or predicted energy efficiency information exposed from the 5G System, the Application Service Provider should be able to adapt the application service parameters based on the 5GS feedback. Such adaptation of the application service parameters can be, for instance, relocation of the Application Server to an edge Data Network to enhance the energy efficiency of the application. In order to perform such operations, the Application Service Provider requires relevant APIs to be exposed by the 5G System.
2.	Based on the derived energy efficiency information notifications for one or more application services exposed by the 5G System, the Application Service Provider needs to be able to decide to, e.g., switch dynamically to a different service level, which may have different associated service KPIs, or request the 5G System to provide appropriate connectivity based on service KPIs. The switching of service level applies across all users/UEs subscribed to the application. In order to perform such operations, the Application Service Provider requires appropriate APIs to be exposed by the 5G system.	Comment by Richard Bradbury: Is it safe to assume that this coordination is always between an Application Server and its population of UE-based application clients?
5.1.2.1	Analysis required
The subsequent analysis by this Key Issue should consider:
1.	The extent to which different service levels can be described by applications provisioning these systems.
2.	The extent to which application flows are adaptable (possibly in real time) to these different service levels in reaction to reported energy consumption information.
3.	The extent to which service levels can adjusted heterogeneously across different target service areas of a 5G System with different energy consumption status.
	End of change



