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---------- Use Case template ----------
x.1
Use case on dynamic service adjustment support in the network based on energy information  
x.1.1
Description

Speedy digitization and rising demand for communications services are resulting in continued increases in energy consumption in cellular networks. Net energy saving and using renewable energy sources are imperative due to the impact of climate change and the global energy shortage. In this context, a discussion on considering energy efficiency as a service criterion and (feasible and limited) exposure to the type of available energy source (renewable or non-renewable) was also initiated and addressed to some extent in TR 22.282. Intended increased usage of renewable energy sources in the network by taking availability of renewable energy sources into consideration while taking network decision may enable connectivity to areas with limited grid-based supply to its disposal. These days users are more aware and sensitive toward environment may want to reduce their carbon footprint by choosing renewable energy sources over non-renewable sources for network services, even with compromised service performance. Overall reduction in energy usage and prioritizing usage of renewable energy sources (whenever available) over non-renewable energy sources need to have a coordinated solution at both user and network levels from the perspective of energy saving.
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Figure x.1.1: Dynamic service adjustment support in the network based on energy information. 
Along with exposure to energy resources and their type of information (renewable or non-renewable) to some extent of granularity to verticals or users, the network in itself can utilize such information for energy-aware network decisions towards energy goals (as illustrated in Figure x.1.1). For example, energy-aware load balancing and choosing functions based on their energy source type can be supported in the network. However, user consent, awareness, and energy-related information exposure are must in this context as it may result in dynamic service adjustment at flow level based on availability of types of energy sources. Overall, the energy-aware network decision with the user's consent and awareness is the requirement for reduced and green energy usage.
x.1.2
Pre-conditions

There is an availability of service wise energy usage information and energy source type-related information for network functions. The service provider’s 5G system supports energy information exposure to users and 3rd parties based on agreement. This energy usage and energy source related information is used for energy-aware network decisions such as selection of network functions. 5G system also supports dynamic service adjustments at flow level based on energy information with user consent. 
x.1.3
Service Flows

A user Alice is very sensitive towards changes in the environment and aware of the impact of energy usage on this. She wants to have connectivity with consideration of energy usage and types of energy sources. Service provider EnergyNET provides such an “energy-aware service” subscription. By taking this subscription, Alice has consented to dynamic service adjustments based on energy-aware network decisions. For example, the network can prioritize using renewable energy source-operated network functions over conventional energy-operated network functions while providing services to the user. Dynamic availability of renewable energy sources may need adjustments in service QoS at flow level. However, there are stringent QoS requirements specific to service type. For example, voice call can get interrupted with QoS adjustment to reduce energy usage. However, Video can be watched with some compromise in video quality with user consent. Network has a set of minimum QoS requirement for the energy aware services. Accordingly dynamic acceptable service-wise QoS adjustment is applied at flow level.  Alice is aware of this and is happy to know that EnergyNET is putting its best efforts into minimizing energy usage and prioritizing the use of renewable energy sources. Alice avails of the energy-aware subscription facility as it gives her the satisfaction of doing something to save the environment. It can be a trade-off between energy efficiency and QoS, but it is the user's choice with support from the networks. 
x.1.4
Post-conditions

User is happy with energy aware services and network has gained net energy saving.
x.1.5
Existing features partly or fully covering the use case functionality
· 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. [TS 22.261]
· 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. [TS 22.261]
· 5G system shall support dynamic changes of energy states of network elements and network functions. [TS 22.261]
NOTE: This requirement also includes the condition when providing network elements or functions to an authorised 3rd party, the dynamic changes can be based on pre-configured policy (the time of changing energy states, which energy state map to which level of load, etc.)

· Subject to operator's policy, the 5G network shall support energy consumption monitoring at per network slice and per subscriber granularity. [TS 22.261]
NOTE:
Energy consumption monitoring as described in the preceding requirement is done by means of averaging or applying a statistical model. The requirement does not imply that some form of 'real time' monitoring is required. The granularity of the subscription policies can either apply to the subscriber (all services), or to particular services. 
· Subject to operator’s policy and agreement with 3rd party, the 5G system shall be able to monitor energy consumption for serving this 3rd party. [TS 22.261]
NOTE: The granularity of energy consumption measurement could vary according to different situations, for example, when several services share a same network slice, etc. 
NOTE: The energy consumption information can be related to the network resources of network slice, NPNs, etc.
· Subject to operator’s policy and agreement with 3rd party, the 5G system shall be able to expose information on energy consumption for serving this 3rd party. [TS 22.261]
NOTE: Energy consumption information can include ratio of renewable energy and carbon emission information when available. The reporting period could be set, e.g., on monthly or yearly basis and can vary based on location.

NOTE: The energy consumption information can be related to the network resources of network slice, NPNs, etc.
x.1.6
Potential New Requirements needed to support the use case
[PR x.6-001] Subject to regulatory requirements and operator preferences, the 5G system shall be able to support energy aware network decisions  for services based on energy source type availability. 

NOTE 1:
Energy source type availability monitoring can be done by means of applying a statistical model. The requirement does not imply that some form of 'real time' monitoring is required. The granularity of the subscription policies can either apply to the subscriber (all services), or to particular services. 


[PR x.6-002] Subject to user consent and operator policy and regulatory requirements, 5G system shall be able to provide means to dynamically adjust a communication service QoS at flow level (considering stringent QoS requirements of service) based on energy aware network decisions.
      NOTE 2: Stringent QoS requirement for various services are FFS.

