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[bookmark: _Toc136871216][bookmark: _Toc136871218]6.1	Energy consumption as service criteria
This subclause contains the requirements related to energy consumption as service criteria and supporting energy credit limit for specific service. 
Table 6.1-1 – Consolidated requirements on energy consumption as service criteria 
	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	CPR 6.1-1
	Subject to operator’s policy, the 5G system shall support subscription policies and means to enforce the policy that define a maximum energy consumption rate for services without QoS criteria.
NOTE x:	The granularity of the subscription policies can either apply to the subscriber (all services), or to particular services. 
	PR 5.1.6-1, PR 5.1.6-2 
	merge

	CPR 6.1-2
	The 5G network shall support a means to define maximum energy consumption rate with specific granularities (which include subscriber granularity, network slice granularity).

	PR 5.1.6-3
	

	CPR 6.1-3
	Subject to operator’s policy, the 5G system shall support subscription policies that define a maximum energy credit limit for services.
NOTE x:	The definition of subscription is in TS 21.905.
	P.R 5.5.6-1
	Definition of subscription is in TS 21905 
maximum energy credit limit: a policy establishing an upper bound on the quantity of energy used by the 5G system to provide services provided to a specific subscriber.(clause 3.1)

	CPR 6.1-4
	Subject to operator’s policy, the 5G system shall support a means to associate energy consumption with charging information based on subscription policies.

	P.R 5.5.6-2
	Charging aspect 



	CPR 6.1-5
	Subject to operator’s policy, the 5G system shall support a mechanism to perform energy consumption credit limit control for services. 
NOTE x: The result of the credit control is not specified by this requirement.
NOTE x:	Credit control [18] compares against a credit control limit. It is assumed charging events are assigned a corresponding energy consumption and this is compared against a policy of energy credit limit. It is assumed there can be a new policy to limit energy consumption allowed.
	P.R 5.5.6-4 
	

	CPR 6.1-x
	The 5G system shall be able to collect charging information associated with a subscribed service based on the ratio of renewable energy used for providing the service.
NOTE x:	Calculation of ratio of renewable energy as described in the preceding requirement is done by means of averaging or applying a statistical model. The requirements do not imply that some form of 'real time' monitoring is required.
	PR.5.12.6-2
	New use case in SA1 #102, need consolidation

	CPR 6.1-y
	Subject to user consent and operator policy, the 5G system shall provide a mechanism to support the selection of an application server (including edge application server) based on the ratio of renewable energy for providing application services.
NOTE x: An application server (including edge application server) can be a server node hosted by an Edge Computing Service Provider (ECSP) based on PLMN operator service agreement. Alternatively, ECSP and the PLMN operator can be part of the same organization.

	PR.5.14.6-2
	New use case in SA1 #102, need consolidation


	CPR 6.1-z
	Subject to user consent and operator policy, the 5G system shall be able to provide means to adapt a communication service to fulfil the subscriber’s preference concerning the ratio of renewable energy used for providing the service.
NOTE x: Calculation of ratio of renewable energy 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.

	PR.5.15.6-1
	New use case in SA1 #102, need consolidation


[bookmark: _Toc136871217]6.2	Different energy states of network elements and network functions
This subclause contains the requirements related to different energy states of network elements and network functions and dynamic changes.
Table 6.2-1 – Consolidated Requirements on different energy states of network elements and network functions 
	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	CPR 6.2-1
	The 5G system shall support different energy states of network elements and network functions. 

	PR 5.2.6-1 
	

	CPR 6.2-2
	5G system shall support dynamic changes of energy states of network elements and network functions.
NOTE x: This requirement also include 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.)
	PR 5.2.6-2 
	

	CPR 6.2-3
	The 5G system shall support different charging mechanisms based on the different energy states of network elements and network functions.
	PR 5.2.6-3 
	Charging aspect

	NOTE x:	These requirements assume it is possible that there is new energy states of network elements and network functions.



6.3	Monitoring and measurement related to energy efficiency
This subclause contains the requirements of monitoring and measurement related to energy efficiency .
Table 6.3-1 –Consolidated Requirements on monitoring and measurement related to energy efficiency
	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	CPR 6.3-1
	Subject to operator's policy, the 5G network shall support energy consumption monitoring at per network slice and per subscriber granularity.
NOTE x:	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.
	PR 5.1.6-4

	

	CPR 6.3-2
	Subject to operator’s policy and agreement with 3rd party, the 5G system shall be able to acquire energy consumption information of the network functions serving this 3rd party, independently from NG-RAN deployment scenarios.
	PR.5.3.6-1 
	

	CPR 6.3-3
	Subject to operator’s policy and agreement with 3rd party, the 5G system shall be able to acquire energy consumption information of the NPN serving this 3rd party, including the shared network function(s) which is (are) serving the NPN.
	PR.5.4.6-1
	

	CPR 6.3-4
	Subject to operator’s policy and agreement with 3rd party, the 5G system shall be able to acquire the ratio of renewable energy used to provide dedicated communication service to this 3rd party on periodic basis.
NOTE x: The reporting period could be set, e.g., on monthly or yearly basis.
	PR.5.9.6-2
	

	CPR 6.3-5
	Subject to user consent, operator policy and regulatory requirements, the 5G system shall be able to acquire the energy efficiency information (e.g., including the estimated carbon emissions) related to a subscriber based on the subscriber’s data volume over a specific period of time, the operator’s network energy consumption, and the carbon intensity of operator’s network.
NOTE x:	The carbon intensity of operator’s network can be provided by an authorized third party and can vary based on locations.
NOTE x:	The granularity of reporting (e.g., per month) is not discussed in this work.
	PR 5.10.6-1 
	

	CPR 6.3-6
	Subject to Operator policy and consent by the customer, the 5G system shall be able to monitor the energy consumption information for the network functions serving the customer, together with the network performance statistic information for the services provided by that network functions, through same update rate e.g. hourly or daily, 
NOTE: The network performance statistic information could be the data rate, packet delay and packet loss, etc. 

	[PR.5.7.6-1] Subject to Operator policy and consent by the customer, the 5G system shall be able to, collect and expose to the authorized third party, through same update rate e.g. hourly or daily, the energy consumption information for the network functions serving the customer, together with the network performance statistic information for the services provided by that network functions. 
NOTE: The network performance statistic information could be the data rate, packet delay and packet loss, etc.
	Solve EN in #102, meed consolidation
Check SA5 KPIs

	CPR 6.3-7
	Based on operator policy and service agreement between the operator and application service provider, the 5G system shall be able to monitor energy efficiency information for one or more application enabler services.
NOTE :	The granularity of energy efficiency information notifications could vary according to different situations, for example, application service energy consumption can be acquired based on means of averaging or for example to determine an average consumption of energy per byte transported. There is no implication that energy consumption for a specific service has to be measured .

	[PR.5.8.6-1] Based on operator policy and service agreement between the operator and application service provider, the 5G system shall be able to derive energy efficiency information for one or more application services, and expose energy efficiency information notifications to the application service provider.
NOTE :	The granularity of energy efficiency information notifications could vary according to different situations, for example, application service energy consumption can be acquired based on means of averaging or applying a statistical model for the energy consumed by the application sessions within the application service in the service area, etc.
	Solve EN in #102, meed consolidation


	CPR 6.3-8
	Based on operator policy and service agreement between the operator and application service provider, the 5G system shall be able to provide means to predict the energy efficiency information per application service.
	[PR.5.8.6-2] Based on operator policy and service agreement between the operator and application service provider, the 5G system shall be able to provide means to predict the energy efficiency per application service, and expose the predictive energy efficiency information to the application service provider.
	Solve EN in #102, meed consolidation


	CPR 6.3-9
	Subject to user consent and operator’s policy, the 5G system shall be able to acquire the ratio of renewable energy used for the subscriber’s communication service on periodic basis.
NOTE x: Calculation of ratio of renewable energy as described in the preceding requirement is done by means of averaging or applying a statistical model. The requirements do not imply that some form of 'real time' monitoring is required.
	PR.5.12.6-1
	New use case in SA1 #102, need consolidation



[bookmark: _Toc136871219]6.4	Information exposure related to energy consumption
This subclause contains the requirements related to information exposure related to energy consumption.
Table 6.4-1 – Consolidated Requirements on information exposure related to Energy Usage 
	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	CPR 6.4-1
	Subject to operator’s policy and agreement with 3rd party, the 5G system shall be able to expose energy consumption information of the network functions serving this 3rd party, independently from NG-RAN deployment scenarios to authorized 3rd parties.
	PR.5.3.6-1
	

	CPR 6.4-2
	Subject to operator’s policy and agreement with 3rd party, the 5G system shall be able to expose energy consumption information of the NPN serving this 3rd party, including the shared network function(s) which is (are) serving the NPN to authorized 3rd parties.
	PR.5.4.6-1
	

	CPR 6.4-3
	Subject to operator’s policy, the 5G system shall support a means to expose energy consumption to authorized third parties for services, including energy consumption information related to the condition of energy credit limit (e.g. when the energy consumption is reaching the energy credit limit).
	P.R 5.5.6-3 
	

	CPR 6.4-4
	Subject to operator’s policy and agreement with 3rd party, the 5G system shall be able to provide to authorised 3rd parties the reporting of the ratio of renewable energy used to provide dedicated communication service to this 3rd party on periodic basis.
NOTE x: The reporting period could be set, e.g., on monthly or yearly basis.
	PR.5.9.6-2
	

	CPR 6.4-5
	Subject to user consent, operator policy and regulatory requirements, the 5G system shall be able to provide a mechanism to expose to the authorized third parties the energy efficiency information (e.g., including the estimated carbon emissions) related to a subscriber based on the subscriber’s data volume over a specific period of time, the operator’s network energy consumption, and the carbon intensity of operator’s network.
NOTE x:	The carbon intensity of operator’s network can be provided by an authorized third party and can vary based on locations.
NOTE x:	The granularity of reporting (e.g., per month) is not discussed in this work.
	PR 5.10.6-1
	

	CPR 6.4-6
	Subject to Operator policy, the 5G system shall provide means for the trusted 3rd party, to configure which network performance statistic information (e.g. the data rate, packet delay and packet loss) for the communication service provided to the customer, needs to be exposed along with the energy consumption information of the network functions serving the customer.
	[PR.5.7.6-2] Subject to Operator policy, the 5G system shall provide means for the trusted 3rd party, to configure which network performance statistic information (e.g. the data rate, packet delay and packet loss) for the communication service provided to the customer, needs to be exposed along with the energy consumption information of the network functions serving the customer.
	Solve EN in #102, meed consolidation

	CPR 6.4-7
	Based on operator policy and service agreement between the operator and application service provider, the 5G system shall be able to expose energy efficiency information and  energy efficiency information notifications for one or more application enabler services to the application service enabler provider.
NOTE :	The granularity of energy efficiency information notifications could vary according to different situations, for example, application service energy consumption can be acquired based on means of averaging or for example to determine an average consumption of energy per byte transported. There is no implication that energy consumption for a specific service has to be measured.

	[PR.5.8.6-1] Based on operator policy and service agreement between the operator and application service provider, the 5G system shall be able to derive energy efficiency information for one or more application services, and expose energy efficiency information notifications to the application service provider.
NOTE :	The granularity of energy efficiency information notifications could vary according to different situations, for example, application service energy consumption can be acquired based on means of averaging or applying a statistical model for the energy consumed by the application sessions within the application service in the service area, etc.
	Solve EN in #102, meed consolidation

	CPR 6.4-8
	Based on operator policy and service agreement between the operator and application service provider, the 5G system shall be able to provide means to expose the predictive energy efficiency information to the application service provider.
	[PR.5.8.6-2] Based on operator policy and service agreement between the operator and application service provider, the 5G system shall be able to provide means to predict the energy efficiency per application service, and expose the predictive energy efficiency information to the application service provider.
	Solve EN in #102, meed consolidation

	CPR 6.4-9
	Subject to user consent and operator’s policy, the 5G system shall be able to expose to a subscriber the ratio of renewable energy used for the subscriber’s communication service on periodic basis.
NOTE x: Calculation of ratio of renewable energy as described in the preceding requirement is done by means of averaging or applying a statistical model. The requirements do not imply that some form of 'real time' monitoring is required.
	PR.5.12.6-1
	New use case in SA1 #102, need consolidation

	CPR 6.4-10
	Subject to operator’s policy and agreement between an application service provider and operator, the 5G system shall support a mechanism for the application service provider (including edge computing service provider) to provide to the 5G system the current or predicted ratio of renewable energy used for providing application services on periodic basis.
NOTE x:  An application server (including edge application server) can be a server node hosted by an Edge Computing Service Provider (ECSP) based on PLMN operator service agreement. Alternatively, ECSP and the PLMN operator can be part of the same organization.
	PR.5.14.6-1
	New use case in SA1 #102, need consolidation




6.5	Optimization of 5G network functions based on energy related information
This subclause contains the requirements related to optimization of 5G network functions based on energy related information.
Table 6.5-1 – Consolidated Requirements on optimization of 5G network functions based on energy related information 
	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	CPR 6.5-1
	Subject to operator’s policy, the 5G system shall enable the operation of a dedicated network above a minimum ratio of renewable energy as requested by an authorized 3rd party. 
NOTE 1: This requirement does not imply that the 5G system will actively monitor the dedicated resources.


	[PR.5.9.6-1] Subject to operator’s policy, the 5G system shall enable the operation of a dedicated network above a minimum ratio of renewable energy as requested by an authorized 3rd party. 
NOTE 1: This requirement does not imply that the 5G system will actively monitor the dedicated resources.
	Solve EN in #102, meed consolidation

	CPR 6.5-2
	Subject to operator policy and regulatory requirements, the 5G system shall be able to provide a mechanism for one or more network functions to operate based on energy consumption to meet various end-user’s service requirements.

	[PR.5.13.6.1] Subject to operator policy and regulatory requirements, the 5G system shall be able to provide a mechanism for one or more network functions to operate based on energy consumption to meet various end-user’s service requirements.
	New use case in #102, meed consolidation



	CPR 6.5-3
	Subject to operator policy and regulatory requirements, the 5G system shall be able to provide means to configure and coordinate the operation of one or more network functions to operate based on MNO's energy consumption requirements and targets.

	[PR.5.13.6.2] Subject to operator policy and regulatory requirements, the 5G system shall be able to provide means to coordinate the operation of individual network functions to target optimization of energy consumption within the 5G network.

	New use case in #102, meed consolidation




