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1	Introduction	
During meeting #118, we got the common understanding that AI/ML based energy saving aims to optimise the overall energy efficiency of the coverage of a gNB and its neighbours combined. Also, we got consensus as following for energy saving use case:

The "Energy Efficiency" metric should be measurable, produced and interpretable by the RAN.
Start with per node granularity EE and Per cell granularity EE could be considered if it is feasible.

In this contribution, we provide further considerations on open issues on AI/ML for NG-RAN Energy Saving. 
2	Discussion
As we suggested before, though energy saving aims to optimise the overall energy efficiency of the coverage of a gNB and its neighbours combined, but the cell level Energy Efficiency metric is also important, it can help AI/ML model better understand the energy consumption status with all cells, for example, the EC is extremely high because some cells are overloaded, then the “abnormal” data should be excluded from training data. Also, it can improve the EE through switching off/on certain cells if the AI/ML model can get the average expected cell level EE.  
Proposal 1: The per cell granularity EE metric should be calculated and transferred together with the overall node EE metric, in the same coding method (EC+DV as we suggested as below)

But the discussion is still open for the following topics:
It is FFS whether EE metric is per node or per cell and how per cell EE metric can be calculated.

FFS on how to calculate this EE, and which of the following 4 options should be adopted:
Option 1: Indicating the value of the ratio of data volume over energy consumption directly
Option 2: Define the EE metric in a more abstract way using a quantitative encoding, e.g., using EE values on a linear scale from 0 to 100.
Option 3: The metric of Energy Efficiency exchanged between NG-RAN nodes is an Energy Consumption related to an additional load. And exchanged EE metric between neighboring NG-RAN nodes is defined in the interval [0, 100].
Option 4: Deliver both data volume and energy consumption over RAN interfaces to let the requesting node calculate the overall DV and over EC of the specific area and thereby drive the overall EE.

Based on the definition for EE in SA5, Energy Efficiency = Data Volume/Energy Consumption. This is meaningful for a given node. However, when we consider the overall Energy Efficiency for a bunch of nodes, with large diversity in Data Volume, the overall DV/overall EC is not accurate nor meaningful. The better solution is to transfer both the DV and EC value through Xn interface, to let the target node make a clear view of the overall energy efficiency. 
In this case, we prefer option 4. Through the EC and DV, EE metric can be calculated in source node by themselves. This also leaves the flexibility for AI/ML model. The DV and EC for a given node in a given time should be transferred through the same message, to relate to each other.
Proposal 2: Deliver both data volume and energy consumption for a given node in the same message, to let the requesting node calculate the overall DV and over EC of the specific area and thereby drive the overall EE.
There is more precise definition in TS 28.552 for Data Volume, including the download link and upload link per QoS level or per S-NSSAI. However, for energy saving use case, we believe the granularity to per PLMN ID is enough. Different QoS level or Slice won’t impact the EC in a significant way. 
Proposal 3: For the Data Volume (DV): we can use the definition in TS28.552 as a base line. It should include DL Cell PDCP SDU Data Volume Measurements and UL Cell PDCP SDU Data Volume Measurements. DL Cell PDCP SDU Data Volume Measurements provide the Data Volume (amount of PDCP SDU bits) in the downlink delivered to PDCP layer. The measurement calculated per PLMN ID is enough for Energy Saving.
Proposal 4: For Energy Consumption (EC): we can use the Power, Energy and Environmental (PEE) measurements defined in TS28.552 as a base line. The EC should include Minimum, Average and Maximum Power Consumption, Transmit Power per cell. 

3	Summary
In this contribution, we provide additional input considerations on open issues on AI/ML for NG-RAN Energy Saving, and , following proposals are made:
Proposal 1: The per cell granularity EE metric should be calculated and transferred together with the overall node EE metric, in the same coding method (EC+DV as we suggested as below)
Proposal 2: Deliver both data volume and energy consumption for a given node in the same message, to let the requesting node calculate the overall DV and over EC of the specific area and thereby drive the overall EE.
Proposal 3: For the Data Volume (DV): we can use the definition in TS28.552 as a base line. It should include DL Cell PDCP SDU Data Volume Measurements and UL Cell PDCP SDU Data Volume Measurements. DL Cell PDCP SDU Data Volume Measurements provide the Data Volume (amount of PDCP SDU bits) in the downlink delivered to PDCP layer. The measurement calculated per PLMN ID is enough for Energy Saving.
Proposal 4: For Energy Consumption (EC): we can use the Power, Energy and Environmental (PEE) measurements defined in TS28.552 as a base line. The EC should include Minimum, Average and Maximum Power Consumption, Transmit Power per cell. 
4	Reference
[1] 	3GPP RP-220617 TR 37.817-200, CMCC
[2]      3GPP TS28.552:  Management and orchestration; 5G performance measurements (Release 17)
[3]      3GPP TS28.554: Management and orchestration; 5G end to end Key Performance Indicators (KPI) (Release 17)
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