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1	Introduction	
The Work Item “Artificial Intelligence (AI)/Machine Learning (ML) for NG-RAN” was approved for Rel-18 at the 3GPP TSG RAN #94E meeting and updated in [1]. 
Based on the conclusions of the Rel-17 SI, the objective for Rel-18 WI is to Specify data collection enhancements and signaling support within existing NG-RAN interfaces and architecture (including non-split architecture and split architecture) for AI/ML-based Network Energy Saving, Load Balancing and Mobility Optimization. (RAN3)
In this contribution, we provide additional input considerations on stage 3 open issues for the work item AI/ML for NR-RAN, including input load statistics and prediction information through Xn interface and the related procedures of this use cases. 
2	Discussion
During the Rel-17 study phase of AI/ML for NG-RAN, the solutions of the three use cases, i.e., the AI/ML-based Network Energy Saving, Load Balancing and Mobility Optimization, were studied and following solutions were captured in TR37.817 [2]:
· Input from UE, local node and neighbouring NG-RAN node
· Output for AI/ML-based solutions
· Feedback of AI/ML-based solutions

Following we will discuss the input from neighboring NG-RAN node that has potential Xn interface impacts for Energy Saving Use Case.
From neighbouring NG-RAN nodes for AI/ML-based Network Energy Saving:
· Current/Predicted energy efficiency
· Current/Predicted resource status
· Current energy state (e.g., active, high, low, inactive)

The predicted energy efficiency can be a useful input for AI/ML training and inference. The goal of operator is to achieve the high energy efficiency in a neighbourhood, not just for one NG-RAN node. The predicted energy efficiency of the other NG-RAN nodes can check its own energy efficiency prediction as feedback, then avoid useless cell activation/deactivation. Especially when setting up or rebooting a new NG-RAN node, the predicted energy efficiency information from the other nodes will be useful. For the specific scenario, suggest to request this input as event-based reporting. 
Proposal 1: Define the new procedure through Xn interface to transfer the predicted Energy Efficiency metric. Define the predicted energy efficiency as an event-based reporting data.
The Current/Predicted energy efficiency should have the same format and granularity. 
Proposal 2: The EE metrics should at least be per cell. Extend to higher granularity for further use cases. 

It is a good idea to use the energy efficiency KPI measurement defined in TS28.554 as a base line. And the cell level granularity can help to see the possible energy efficiency optimization chance of the neighbour node. 
EEMN,DV
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The above calculation is for non-split gNBs. For split gNBs, 5G NFs, Network Slicing, the EE can FFS.

Proposal 3: For energy efficiency KPI measurement, suggests to use energy efficiency in TS28.554 as a base line, Data Volume (DV) divided by Energy Consumption (EC) of the considered network elements. The unit of this KPI is bit/J. The granularity should be per cell. And the minimum, average, maximum EC for both DL, UL can be provided, any company can generate the metric or delta information based on it.

The details on how to calculate EE KPI still needs some discussion. The Data Volume (DV) and Energy Consumption(EC) is not fully discussed yet. Different policy may need different kinds of DV such as UpLink, DownLink, EC such minimum, average, maximum information. 

Proposal 4: 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 is calculated per PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. UL Cell PDCP SDU Data Volume Measurements provide the Data Volume (amount of PDCP SDU bits) in the uplink delivered from PDCP layer to higher layers. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI.
Proposal 5: 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. The Tx/Rx Array selections should be included with power consumption information, for the further energy saving use cases.

3	Summary
In this contribution, we provide some suggestions on stage 3 open issues for the AL/ML for NG-RAN, following proposals are made:
Proposal 1: Reuse the message for resource status through Xn interface to transfer the EE metric. The EE metrics should at least be per cell. Extend to higher granularity for further use cases. Keep the predicted energy efficiency as an event-based reporting data.
Proposal 2: The EE metrics should at least be per cell. Extend to higher granularity for further use cases. 
Proposal 3: For energy efficiency KPI measurement, suggests to use energy efficiency in TS28.554 as a base line, Data Volume (DV) divided by Energy Consumption (EC) of the considered network elements. The unit of this KPI is bit/J. The granularity should be per cell. And the minimum, average, maximum EC for both DL, UL can be provided, any company can generate the metric or delta information based on it.
Proposal 4: 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 is calculated per PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI. UL Cell PDCP SDU Data Volume Measurements provide the Data Volume (amount of PDCP SDU bits) in the uplink delivered from PDCP layer to higher layers. The measurement is calculated per PLMN ID and per QoS level (mapped 5QI) and per S-NSSAI.
Proposal 5: 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. The Tx/Rx Array selections should be included with power consumption information, for the further energy saving use cases.
4	Reference
[1] 	3GPP RP-220617 TR 37.817-200, CMCC
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