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1. Introduction 
Rel-18 Artificial Intelligence (AI)/Machine Learning (ML) for NG-RAN work item’s objective is as following[1].
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 the last meeting, the following are still remained as FFS. This paper further provides views on these open issue.
----------
The feasibility, interpretability and encoding of the EE metrics is FFS.

It is FFS how to transfer current Energy Efficiency metric 

It is FFS whether EE metric is per node or per cell and how per cell EE metric can be calculated.
Event-based reporting and how to determine an event are FFS.
Whether there is a need for prediction accuracy at a receiving node is FFS.

It is FFS whether a node requesting a prediction includes timing information in order to indicate for which time a prediction is requested.  
-----------
2. Discussion
2.1 Energy efficiency metric and exchange
For energy efficiency calculation, the following equation defined in TS 28.554. In the last meeting, some companies think it is impossible to calculate the exact energy per bit if the hardware is shared by multiple processes and propose to use a quantitative encoding (e.g. a percentage from 0 to 100). The issue for the proposal is the EE metric should be standardized and be understandable by the other nodes especially in case of inter-vendor deployment scenario. One possible way forward is the maximum EE value (calculated by DV/EC) of a node is exchanged together with a percentage index, then the receiving node could understand the actual EE value of the transmitting node. 
Proposal1: RAN3 to discuss the following two options for EE metric.
Option1: detailed metric based on DV over EC

Option2: an abstract metric (0~100) together with maximum EE value (calculated by DV/EC)

----------------------------------------------Excepted from TS 28.554--------------------------------------------
6.7.1
NG-RAN data Energy Efficiency (EE)

6.7.1.1
Definition

a)
EEMN,DV.

b)
A KPI that shows mobile network data energy efficiency in operational NG-RAN. Data Volume (DV) divided by Energy Consumption (EC) of the considered network elements. The unit of this KPI is bit/J.
c)
EEMN,DV
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 - for non-split gNBs;
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 - for split gNBs;

d)
SubNetwork

e)
The Data Volume (in kbits) is obtained by measuring amount of DL/UL PDCP SDU bits of the considered network elements over the measurement period. For split-gNBs, the Data Volume is calculated per Interface (F1-U, Xn-U, X2-U). The Energy Consumption (in kWh) is obtained by measuring the PEE.Energy of the considered network elements over the same period of time. The samples are aggregated at the NG-RAN node level. The 3GPP management system responsible for the management of the gNB (single or multiple vendor gNB) shall be able to collect PEE measurements data from all PNFs in the gNB, in the same way as the other PM measurements.
---------------------------------------------------End of exception---------------------------------------------------------------
2.2 EE metric is per node or per cell

Another open issue is whether EE metric is per node per cell. We understand the difficulty to calculate the EE per cell as some parts (e.g. amplifier) are shared between multiple cells, while from use case point of view, it is more preferable to make EE metric as per cell since this outcome is more helpful help to decide whether deactivate or activate the cells. 
Proposal2: EE metric should be per cell.

2.3 event based reporting of AI/ML related info
we see some benefits of event based reporting of AI/ML related info. For example, if one node is subscribed to reporting its energy efficiency, it can periodically report as baseline. While if the operator would like to only monitor and improve the node when it is in low energy efficiency condition, then it more efficient to report in case its EE is lower than a pre-defined threshold. 
Proposal3: Introduce event based reporting of AI/ML related info.

2.4 Prediction accuracy at receiving node
Regarding to sending prediction accuracy to receiving node, the first issue is whether the prediction node can get the accuracy or confidence score of the prediction immediately, since the prediction accuracy is calculated based on the prediction value over ground truth, and prediction value represent the value in the near future, so it is difficult to send the prediction together with accuracy. Another way is receiving node to verify the accuracy of the prediction based on the old actual measured value. This method is also doubtful since receiving node cannot verify the accuracy of the prediction in the future until the actual measured value is received from the prediction node.
While if it is possible to get accuracy of prediction immediately, then the second question is whether prediction node send the prediction value if the accuracy is lower than a predefined threshold. We think if the accuracy is low, then it is meaningless to send the prediction since receiving node would not use it. The predefined threshold of accuracy could be configured by OAM or AI/ML info requesting node.
Proposal4: RAN3 to confirm whether it is possible to get accuracy of prediction immediately after prediction at prediction node. Or the receiving node needs to verify the accuracy of the prediction and then use the corresponding prediction.
Proposal5: There is no necessity to report the prediction if its accuracy is lower than a pre-defined threshold. The threshold of accuracy is configured by OAM or AI/ML info requesting node.
2.5 Timing info for requesting a prediction

In the last meeting, there is one open issue that whether a node requesting a prediction includes timing information (a) start time and end time, b) time instant, or c) time duration) in order to indicate for which time a prediction is requested. For periodical reporting, the reporting periodicity can function as the timing info, since the AI model need to take the next reporting period into account for the subsequent prediction, so there is no necessity to indicate the timing info from requesting node. For event based reporting, there seems no needs for requesting node to set the timing info in the requesting message since the prediction node need to report the prediction whenever the event is satisfied regardless of the timing info.
Proposal6: For both periodical reporting and event based reporting, there is no necessity for a node requesting a prediction to include timing info.
3 Conclusion 

Based on the discussion in the previous sections, we made the following proposals:
Proposal1: RAN3 to discuss the following two options for EE metric.

Option1: detailed metric based on DV over EC

Option2: an abstract metric (0~100) together with maximum EE value (calculated by DV/EC)
Proposal2: EE metric should be per cell.

Proposal3: Introduce event based reporting of AI/ML related info.
Proposal4: RAN3 to confirm whether it is possible to get accuracy of prediction immediately after prediction at prediction node. Or the receiving node needs to verify the accuracy of the prediction and then use the corresponding prediction.
Proposal5: There is no necessity to report the prediction if its accuracy is lower than a pre-defined threshold. The threshold of accuracy is configured by OAM or AI/ML info requesting node.

Proposal6: For both periodical reporting and event based reporting, there is no necessity for a node requesting a prediction to include timing info.
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