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1	Decision/action requested
[bookmark: _Hlk134283360]This pCR is discuss on charging aspects for Energy Consumption which focus on the possible corresponding charging R19 SID.
2	References
[bookmark: _Hlk155797158][1] 	SP-230235 "Revised SID on Energy Efficiency as service criteria (FS_EnergyServ)"
[2] 	SP-230520 "New WID: Energy Efficiency as Service Criteria (EnergyServ)"
[3]	SP-231391 "New SID on 5GS Enhancement for Energy Efficiency and Energy Saving as Service Criteria"
[4]	SP-231723"New SID on Energy Efficiency and Energy Saving as Service Criteria"
[5]	3GPP TR 22.882: "Study on Energy Efficiency as service criteria".
[6]	3GPP TR 23.700-66: "Feasibility Study on 5GS Enhancement for Energy Efficiency and Energy Saving as Service Criteria".
[7]	3GPP TS 28.310: "Energy efficiency of 5G".
[8]	3GPP TS 22.261: " Service requirements for the 5G system; Stage 1"
3	Rationale
1. [bookmark: _Hlk117434051]Background
[bookmark: _Hlk155798261]Energy efficiency, the ratio between the useful output and input of an energy conversion process (wikipedia), is the hot topic in ETSI, GSMA and 3GPP.
In 3GPP SA, SA1, SA2 and SA5 has initiated the study and normative work about Energy efficiency.
-	SA1, based on the research and conclusion in the SID study on energy efficiency as a service criteria (FS_EnergyServ [1]), has completed the Rel-19 work item (EnergyServ [2]).
-	SA2 has approved its Rel-19 study on 5GS Enhancement for Energy Efficiency and Energy Saving as a Service criteria (FS_5G_Energy [3]) Spetember, 2023.
-	SA5 has approvded the corresponding Rel-19 study on Energy Efficiency and Energy Saving as Service Criteria from the OAM aspect [4] December, 2023.
In parallel, TSG RAN is also preparing its Rel-19 prioritized topics, energy saving being one of them, according to many operators’ input to the Rel-19 preparation workshop.
2. Potential charging scenarios
1	SA1
Based on TR 22.882[5], the goal of study on Energy Efficiency and Energy Saving as Service Criteria in SA1 is:
-	Defining and supporting energy efficiency criteria as part of communication service to user and application services; 
-	Supporting information exposure of systematic energy consumption or level of energy efficiency to vertical customers.
A number of use cases and functional requirements have been identified that promise increased control over Energy Consumption (EC) to satisfy user experience and try to achieve energy efficiency
The consideration on energy efficiency basically focus on the network itself. Verticals and customers have no approach for energy efficiency related information from the network. 
For examples of potential charging scenarios (The charging party is the 5GS network):
-	energy charging rate: a means of determining the energy consumption consequence (use of energy credit) associated with charging events. The charged party may be the industrial consumer who pay for the different energy credit. 
-	control energy consumption based on operator policies such as 'energy credit limits' and 'maximum energy usage rate' applying to services. The charged party may be the industrial consumer when exceeded energy credit limits or maximum energy usage rate.
 -	Network energy related information exposure. the charged party may be the AF or NPN operatator who requested the exposed energy related information.
2	SA2
Based on TR 23.700-66[6], the scope of study on Energy Efficiency and Energy Saving as Service Criteria in SA2 is to improve energy efficiency (including network energy related information exposure, enhancement for subscription and policy control to enable network savings as service criteria) and to support energy saving in the network.
3 key issues are provided and the examples of potential charging scenarios (The charging party is the 5GS network):
-	Network energy related information exposure. The charged party may be the industrial consumer who request to exposure the network energy related information on different granularity (e.g. per network slice, UE, NF, PDU Session, QoS flow, etc).
3	SA5 OAM
Based on TS 28.310 [7], the EE KPI and energy saving is defined for RAN and per network slice in SA5 OAM. 
The potential charging scenarios is discussed as the following (the charging party is the 5GS network):
-	Assessment of NG-RAN data EE is based on the high-level mobile network data EE KPI:
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The NG-RAN is provisioned by operator. No charged party.
-	The Generic network slice EE KPI is defined as:
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The network slice is provisioned by operator and consumed by Tenant. The charged party may be the Tenant for EE (Tiered pricing).
The further study about charging aspects should keep alignment with the SA2 and SA5 OAM ongoing SID.
3. [bookmark: _Hlk153980957]charging requirement of energy consumption
Based on the SA1 TS 22.261 [8] V19.4.0, the corresponding charging requirement is present as the following:
[bookmark: _Toc146299224]6.15a.2.2	Requirements
Subject to operator’s policy, the 5G system shall support subscription policies that define a maximum energy credit limit for services without QoS criteria.
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.
Subject to operator’s policy, the 5G system shall support a mechanism to perform energy consumption credit limit control for services without QoS criteria. 
NOTE 1: The result of the credit control is not specified by this requirement.
NOTE 2:	Credit control [49] 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. 
[bookmark: _Toc146299227]6.15a.3.2	Requirements
The 5G system shall support different energy states of network elements and network functions. 
5G system shall support dynamic changes of energy states of network elements and network functions.
NOTE 4: 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.)
The 5G system shall support different charging mechanisms based on the different energy states of network elements and network functions.
4	Detailed proposal
In the Rel-19, SA5 charging should initial the corresponding study on the charging aspect of energy comsumption.
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