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[bookmark: _Toc193794039]6.4		Key Issue #4: Energy-related configuration by the Application Service Provider for media delivery services
6.4.1	Description
As the demand to provide a service considering energy usage and types of energy sources grows, it becomes increasingly important for Application Service Providers to have control over the energy consumption of the networks they utilize. The use cases summarised in clause 5.1 highlight the necessity for the 5G System to support flexible, policy-driven mechanisms that enable the management of energy use at various levels, including subscription policies, charging, and service performance adjustments. These capabilities allow Application Service Providers to define maximum energy credits, associate energy consumption with billing, and enforce energy consumption limits, ensuring that services operate within sustainable parameters. Additionally, the ability to modify services based on energy-related information, target specific User Equipment for energy savings, and adapt network operations in response to energy supply variations empowers providers to optimize energy efficiency without compromising user experience. Supporting degraded service levels and enabling third-party interventions further underline the importance of integrating energy-aware configurations, which ultimately contribute to reducing the environmental impact of mobile networks while maintaining service quality and regulatory compliance.
In this context, this Key Issue will consider the following questions:
1. How can the ASP specify to the network the possibility to use 5G system capabilities to optimize energy consumption of its service?
2. How can the ASP specify to the network the possibility to degrade media delivery on its service and at which level?
6.4.2	Potential requirements
Clause 6.1 and 6.2 in TR 22.882 [56], and clause 6.1.2, 6.1.3 in TR 22.883 [85] contain the consolidated requirements extracted from use cases related to energy-related configuration by the Application Service Provider related with this Key Issue:
	[22.882-CPR 6.1-1]	Subject to operator’s policy, the 5G system shall support subscription policies that define a maximum energy credit limit for services for services without QoS criteria.
[22.882-CPR 6.1-2]	Subject to operator’s policy, the 5G system shall support a means to associate energy consumption with charging information based on subscription policies for services without QoS criteria.
[22.882-CPR 6.1-4]	Subject to operator’s policy, the 5G system shall support a means to define and enforce subscription policies that define a maximum energy consumption for services without QoS criteria.
[22.882-CPR 6.1-8]	Subject to user consent and operator policy, 5G system shall be able to provide means to modify a communication service based on energy related information criteria based on subscription policies.
[22.882-CPR 6.1-9]	Subject to user consent, operator policy and regulatory requirements, the 5G system shall be able to provide means to operate part or the whole network according to energy consumption requirements, which may be based on subscription policies or requested by an authorized 3rd party.
[22.882-CPR 6.2-2]	5G system shall support dynamic changes of energy states of network elements and network functions.
[22.883-CPR 6.1.2-2]	Subject to operator’s policy, regulatory requirements and user consent, the 5G network shall support subscription policies that include alternative (i.e. degraded) service performance (e.g. QoS parameters, maximum bitrate) of services with QoS criteria for energy saving reasons.
[22.883-CPR 6.1.2-3]	Subject to operator’s policy, the 5G network shall be able to support a means to target per UE energy saving actions, based on subscription policies.
[22.883-CPR 6.1.2-4]	Subject to operators’ policy, regulatory requirements, 5G network shall provide mechanisms to adjust communication service (e.g. user plane path, suitable Service Hosting Environment, defer background traffic delivery) considering the change of energy supply mix of the network as one of the factors.
[22.883-CPR 6.1.3-1]	Subject to operator’s policy and regulatory requirements, the 5G network shall be able to trigger charging events corresponding to an impacted UE when degrading performance of services with QoS criteria (e.g. to a lower bitrate) in order to achieve energy saving.
[22.883-CPR 6.1.3-1]	Subject to user consent, operator policy and regulatory requirements, the 5G network shall be able to assist an authorized 3rd party to identify a set of target UEs for whom to adjust the provided application service, considering criteria such as the current and future (e.g. predicted) energy-related characteristics of their serving network.



6.4.3	Framework for solutions
6.4.3.1	Different energy services with their requirements
Editor’s Note: Document framework for solutions related to use case on energy saving service for UE specified in clause 5.1 of present document.
6.4.3.2	Dynamic service adjustment support in the network based on energy information 
NOTE:	The title for the use case “dynamic service adjustment support in the network based on energy information” from TR 22.883[22883] is slightly misleading, and the scope of the use case is wider than the name suggests
6.4.3.2.1	Media service reactions due to dynamic QoS adjustment by the network because of energy considerations 
The following options are considered while defining solutions to this key issue.  
	Option
	5GMS Provisioning information
	Network Behavior
	5GMS Operations
	What needs to be defined/enhanced

	1
	No energy configuration at 5GMS AF. Configuration of energy information/constraints is performed outside the scope of 5GMS configuration
Impact to 5GMS Provisioning: None
	· Network decides to adjust bearer service. No information is notified to any of the 5GMS entities 
	None
	None

	2
	No energy configuration at 5GMS AF. Configuration of energy information/constraints is performed outside the scope of 5GMS configuration

Impact to 5GMS Provisioning: None

	· Network decides to adjust bearer service. 
· 5GMS AF is notified that one or more application sessions are going to be impacted because of a network decision to degrade the quality of  underlying bearer connections as a result of energy conservation tasks.
	· 5GMS AF, may inform other 5GMS entities, including the 5GMS Client of possible impact. 
· The 5GMS Client may inform the 5GMS Aware Application of the same
	· How does the 5GMS AF gets informed of impacted application sessions
· How the 5GMS AF notifies other 5GMS entities e.g., the 5GMS Client of possible impact
· How the 5GMS Client informs 5GMS Aware Application of possible impact  

	3
	Energy parameters are provisioned in the 5GMS System
The configured energy information is minimal, for instance, type of energy source (renewable/non-renewable), enable energy rationing in the network etc.

Impact to 5GMS Provisioning: Minimal
	· Network entities are provided with energy information of application sessions by the 5GMS AF 
· Network uses the energy information to monitor their underlying bearer connections
· Network decides to adjust bearer service of one or more of application sessions. 
· 5GMS AF is notified that one or more application sessions are going to be impacted because of a network decision to degrade the quality of  underlying bearer connections as a result of energy conservation tasks.  
	· 5GMS AF, may inform other 5GMS entities, including the 5GMS Client of possible impact. 
· The 5GMS Client may inform the 5GMS Aware Application of the same
	· Format of energy information to be provisioned at the 5GMS AF
· How does the 5GMS AF gets informed of impacted application sessions
· How the 5GMS AF notifies other 5GMS entities e.g., the 5GMS Client of possible impact
· How the 5GMS Client informs 5GMS Aware Application of possible impact

	4
	Energy parameters are provisioned in the 5GMS System 
The energy provisioning information may include:
· Types of energy sources (renewable/non-renewable etc)
· Enable energy rationing 
· Time periods for energy rationing
· Limits (or parameter values) of drop off in application quality due to energy conservation tasks
· Expected 5GMS Client behavior when drop off in quality is observed (e.g., some Policy Templates may not be applicable, limits on network boost during network assistance etc.) 
· More..

Impact to 5GMS Provisioning: Some
	· Network entities are provided with energy information of application sessions by the 5GMS AF 
· Network uses the energy information to monitor their underlying bearer connections
· Network decides to adjust bearer service of one or more of application sessions. 
· 5GMS AF is notified that one or more application sessions are going to be impacted because of a network decision to degrade the quality of  underlying bearer connections as a result of energy conservation tasks.  
	· 5GMS AF, may inform other 5GMS entities, including the 5GMS Client of possible impact. 
· The 5GMS Client may inform the 5GMS Aware Application of the same
· 5GMS AF may invoke necessary operations to support expected 5GMS Client behavior during the adjustment period
	· Format of energy information to be provisioned at the 5GMS AF
· How does the 5GMS AF gets informed of impacted application sessions
· How the 5GMS AF notifies other 5GMS entities e.g., the 5GMS Client of possible impact
· How the 5GMS Client informs 5GMS Aware Application of possible impact
· Operations to support 5GMS Client behavior


NOTE:	The options above are not exhaustive. More options may be added. 

6.4.3.2.2	Media service reactions due to energy configuration information without QoS adjustment by the network 
6.4.3.3	Tolerance to QoS degradation due to network energy savings 
NOTE:	The title for the use case “tolerance to QoS degradation due to network energy savings” from TR 22.883[22883] is slightly misleading, and the scope of the use case is wider than the name suggests
6.4.3.3.1	Media service reactions due to QoS degradation by the network 
The following options are considered while defining solutions to this key issue.  
	Option
	5GMS Provisioning information
	Network Behavior
	5GMS Operations
	What needs to be defined/enhanced

	1
	No tolerance configuration at 5GMS AF. Configuration of tolerance information is performed outside the scope of 5GMS configuration 
Impact to 5GMS Provisioning: None
	· Network decides to degrade QoS of underlying bearer because of energy saving actions. No information is notified to any of the 5GMS entities 
	None
	None

	2
	No tolerance configuration at 5GMS AF. Configuration of tolerance information is performed outside the scope of 5GMS configuration.

Impact to 5GMS Provisioning: None

	· Network decides to degrade QoS of underlying bearer because of energy saving actions. 
· 5GMS AF is notified that one or more application sessions are going to be impacted because of a network decision to degrade QoS of the underlying bearers as a result of energy conservation tasks.
	· 5GMS AF, may inform other 5GMS entities, including the 5GMS Client of possible impact. 
· The 5GMS Client may inform the 5GMS Aware Application of the same
	· How does the 5GMS AF gets informed of impacted application sessions
· How the 5GMS AF notifies other 5GMS entities e.g., the 5GMS Client of possible impact
· How the 5GMS Client informs 5GMS Aware Application of possible impact

	3
	Energy parameters are provisioned in the 5GMS System 
The energy provisioning information may include:
· Types of energy sources (renewable/non-renewable etc)
· Offsets or absolute parameter values of drop off in application QoS/QoE due to energy saving actions
· More..

Impact to 5GMS Provisioning: Some
	· Network entities are provided with tolerance information of application sessions by the 5GMS AF 
· Network uses the tolerance information to monitor their underlying bearer connections
· Network decides to degrade QoS of underlying bearer because of energy saving actions
· 5GMS AF is notified that one or more application sessions are going to be impacted because of a network decision to degrade QoS of  underlying bearers as a result of energy conservation tasks.  
	· 5GMS AF, may inform other 5GMS entities, including the 5GMS Client. 
· 5GMS AF may check if QoS/QoE of application degraded beyond configured tolerance
· 5GMS AF may wait to hear from 5GMS Client about degradation in QoS/QoE
· The 5GMS Client may inform the 5GMS Aware Application of the same
	· Format of tolerance information to be configured at the 5GMS AF
· How does the 5GMS AF gets informed of impacted application sessions
· How the 5GMS AF notifies other 5GMS entities e.g., the 5GMS Client
· How the 5GMS Client informs 5GMS Aware Application
· How does the 5GMS AF check/infer if QoS/QoE of application is degraded beyond configured tolerance
· Any 5GMS operations to restrict because of exceeding configured tolerance


NOTE:	The options above are not exhaustive. More options may be added.

6.4.3.3.2	Media service reactions due to energy configuration information without QoS degradation
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