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Abstract of the contribution: This contribution proposes the KPI definition for QoS flow and PDU session level Energy Consumption. 

1.	Discussion
The specification TS 28.554 defines the Energy Consumption KPI of a Physical Node in clause 6.7.3, the reference is also added as Annex in TR 23.700-66. One objective for KI#1 is to discuss the granularity (e.g. per network slice, UE, NF, PDU Session, QoS flow, etc) of the network energy related information, however, there is no KPI definition for finer granularity of UE related energy information.
This contribution proposed the following definition for PDU session and QoS flow energy consumption.
2.	Text proposal
It is proposed to agree the following changes vs. TS 23.700-66:
[bookmark: _Hlk67396857]>>>>BEGINNING OF CHANGES<<<<
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc148441675][bookmark: _Toc151529368][bookmark: _Toc157674312][bookmark: _Toc161043127][bookmark: _Toc16839382]6.0	Mapping of Solutions to Key Issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of Solutions to Key Issues
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>>>>NEXT CHANGE (all new text) <<<<
[bookmark: _Toc157674313][bookmark: _Toc161043128]6.x	Solution #x: KPI definition for QoS flow and PDU session level Energy consumption
[bookmark: _Toc157674314][bookmark: _Toc161043129]6.x.1	Key Issue mapping
This paper proposes a new solution on KI#1.
[bookmark: _Toc157674315][bookmark: _Toc161043130]6.x.2	Functional Description
6.x.2.1	PDU Session Energy Consumption (ECns, PDUsession)
This KPI describes the Energy Consumption of the PDU session, since the PDU session is always belong to a specific network slice, the Energy Consumption of a PDU session is obtained by summing up the Network slice Energy Consumption of all the Network Functions that served the PDU session. The unit of this KPI is J. 
ECns,pdusession=∑NFECns, PDUsession,
,
The PDU session is served by NG-RAN nodes (for example CUs and DUs or one or multiple combined gNBs in case of Dual Connectivity), AMF, SMF(s), UPF(s) and PCF, they all participate to the energy consumption of the PDU session. SA2 sent an LS S2-2403733 to RAN plenary and different RAN WGs to ask if a dynamic UE energy consumption calculation can be supported or not, the LS from RAN plenary in RP-240825 replied that RAN does not expect to proceed on this aspect in Rel-19. Therefore, we can only support an energy consumption per QoS flows or PDU sessions using averaging methods. 
For NG-RAN nodes, the energy consumption for a specific PDU session is estimated as the proportion of the total NG-RAN energy consumption for the specific slice type, where the proportion is calculated as the data volume of the PDU session on N3 interface relatively to the total volume carried by the NG-RAN node.
ECns,NG-RAN,pdusession=*ECns,NG-RAN,
For UPF, the energy consumption of a PDU session for a specific slice is the proportion of the PDU session data volume relatively to the total data volume served for the specific slice in UPF.
ECns,UPF,pdusession=*ECns,UPF,
For AMF, SMF, PCF, the energy consumption for a PDU session for specific slice is estimated as the proportion of the total energy consumption for the slice, where the proportion is calculated relatively to the overall mean number of served PDU sessions during the specific time period.
ECns,NF, PDUsession =*ECns,NF,
6.x.2.3	QoS flow Energy Consumption (ECns,qosflow)
This KPI described the Energy Consumption of the QoS flow, it is obtained by summing up the Energy Consumption of all the Network Functions that served for the QoS Flow. The unit of this KPI is J.
ECqosflow,ns=∑NFECns, qosflow,
QoS flow is served by NG-RAN, SMF, UPF, The Energy Consumption of QoS flow is to sum up the Energy Consumption for the QoS flow in NG-RAN, SMF and UPF for the specific network slice.
For NG-RAN and UPF, the energy consumption of a QoS flow for a specific slice is the proportion of the PDU session data volume relatively to the total data volume served for the specific slice in NG-RAN and UPF.
ECns,NG-RAN,qosflow=*ECns,NG-RAN,
ECns,UPF,qosflow=*ECns,UPF,
For SMF, the energy consumption for a QoS flow for specific slice is the average energy consumption for all the QoS flows that belongs to the specific slice.
ECns, SMF,qosflow=*ECns,SMF,
[bookmark: _Toc148441679][bookmark: _Toc151529372][bookmark: _Toc151529482]6.x.3	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]No new procedures are introduced by this solution. 
[bookmark: _Toc148441680][bookmark: _Toc151529373][bookmark: _Toc151529483]6.x.4	Impacts on existing services, entities and interfaces
Editor's note:	This clause captures impacts on existing services, entities and interfaces.
NG-RAN nodes, AMF, SMF(s), UPF(s) and PCF calculate the Energy Consumption per PDU session and QoS Flow using the formulas proposed in this solution.

>>>>END OF CHANGES<<<<
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