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1	Introduction	
During meeting #119, an enhanced option on how to transfer Energy Cost through Xn (Option-3a) is proposed, and finally got consensus on the following opinions: 
1) Introduce the metric of Energy Cost (EC) as the AI/ML metric to be shared over the Xn interface among gNBs.
2) Adopt the below Option-3a and exchange Energy Cost (EC) upon request over the Xn interface.
3) The metric of Energy Cost (EC) exchanged between NG-RAN nodes can be an inferred energy consumption related to an additional load or an actual energy consumption value from a neighboring node for either additional load or current load (The details to be further discussed). EC is a value at gNB level. 

The details on how to define the additional load or current load needs further discussion. 
And during meeting #119-bis, some discussion on AI/ML for NGR-RAN Energy Saving use case has made some progress, and conclusion listed as following：
Encoding of the Energy Cost metric is FFS.
It is agreed that the Energy Cost is a node level parameter. Further EC granularities are out of scope of Rel18.
WA: Use the already introduced AI/ML Information Reporting Initiation (Class 1 – AI/ML INFORMATION REQUEST/RESPONSE) procedure to signal to the target NG-RAN node a description of the “additional load”. Use the AI/ML Information Reporting (Class 2 – AI/ML INFORMATION UPDATE) procedure to allow the target NG-RAN node to report the estimation of the Energy Cost (name of the procedures to be further discussed) 
Whether to use a new Class 1 procedure where the source NG-RAN node requests to the target NG-RAN node an estimation of the Energy Cost for an additional load and where the target NG-RAN node responds with the requested estimation of the Energy Cost

It is agreed to include the measured Energy Cost in the AI/ML Information Reporting Initiation and AI/ML Information Reporting procedures (name of the procedures to be further discussed)
Whether this EC can only be reported after HO needs to be further discussed.
In this contribution, we provide further considerations on the remaining issues on AI/ML for NG-RAN Energy Saving, on encoding of Energy Cost, the procedure to exchange the information, and how to define the load and energy consumption metrics. 
2	Discussion
How to encode the Energy Consumption is still a big issue to discuss. Some companies think it is direct and acute to transfer the actual value of the gNB’s energy consumption, others think this data is too sensitive and should use an Index as from [0…Max] to present the gNB’s energy consumption level. 
In our opinion, no matter how to encode it, the Energy Consumption value can be fully understood in the same way among different network elements by different providers. Also the value should be accurate and in real time, which can be used in time by AI/ML training and inference model. 
So we suggest to transfer the actual value of Energy Consumption between neighbouring gNB nodes, through Xn interfaces. And if index is used, the index should be defined clearly by SA5, which means there should be a unified solution to map the Energy Consumption value into the index value.
Observation 1: Energy Consumption (EC) should be encoded as a unified defined value, which can be fully understood in the same way among the different network elements by different providers.
Proposal 1: It is proposed to use the actual value based on the definition in TS28.552 to present Energy Consumption, or use index value which is unified defined by SA5 to present Energy Consumption.

In previous meetings, we all agree that the energy saving aims to improve the overall energy cost in an area. When the source node begins to collect energy cost data for AI/ML Training model and AI/ML Inference model, it may request the data from neighbouring node. In #119-bis, it was agreed to include the measured Energy Cost in the AI/ML Information Reporting Initiation and AI/ML Information Reporting procedures (name of the procedures to be further discussed). And it was agreed to work on the following assumption: 
WA: Use the already introduced AI/ML Information Reporting Initiation (Class 1 – AI/ML INFORMATION REQUEST/RESPONSE) procedure to signal to the target NG-RAN node a description of the “additional load”. Use the AI/ML Information Reporting (Class 2 – AI/ML INFORMATION UPDATE) procedure to allow the target NG-RAN node to report the estimation of the Energy Cost (name of the procedures to be further discussed) 
Furthermore, we think the procedure can also be used to request the inferred Energy Cost, with an “additional load” as parameter in the AI/ML Information Request message and report the inferred Energy Cost in AI/ML Information Reporting message. we can expand “Report Characteristics IE” to indicate different kind of data (inferred/measured).
And sometimes the AI/ML training model needs the measured Energy Cost feedback after HO, it is also reasonable to re-use the new class 1 procedure to configure the request for Energy Consumption of neighbouring nodes, and use the class 2 procedure to report it after HO. This procedure is designed for AI/ML information exchange, we suggest to turn the WA last meeting into the following agreement. 
Observation 2: For the AI/ML Training Model input/feedback, the source node can request inferred or measured Energy Consumption using the already introduced AI/ML Information Reporting Initiation (Class 1 – AI/ML INFORMATION REQUEST/RESPONSE) procedure. Use the AI/ML Information Reporting (Class 2 – AI/ML INFORMATION UPDATE) procedure to allow the target NG-RAN node to report the inferred or measured the Energy Cost (name of the procedures to be further discussed). The request is triggered by AI/ML INFORMATION REQUEST, whether it happens before or after HO depends on implementation, when the source node sends out the request.
Proposal 2：It is proposed to turn the WA into agreement: Use the already introduced AI/ML Information Reporting Initiation (Class 1 – AI/ML INFORMATION REQUEST/RESPONSE) procedure to signal to the target NG-RAN node a description of the “additional load”. Use the AI/ML Information Reporting (Class 2 – AI/ML INFORMATION UPDATE) procedure to allow the target NG-RAN node to report the estimation of the Energy Cost (name of the procedures to be further discussed).
Also in previous meeting, both inferred and measured Energy Consumption can be supported. So we need to indicate these two kinds of Energy Consumption differently. The current “Report Characteristics IE” is easy to be extended to indicate them. In previous TP, we agree to use the fifth bit to indicate the Energy Cost. Furthermore, we suggest to use the fifth bit to indicate the Inferred Energy Cost, and use the sixth bit to indicate the measured Energy Cost.
Proposal 3: Use fifth bit of Report Characteristics IE to indicate “inferred Energy Consumption”, use sixth bit of Report Characteristics IE to indicate “Measured Energy Consumption”.

Furthermore, we will continue to discuss which of the following two options to be selected for inferred and measured EC definition:
1) Inferred EC represents the node level EC value assuming that an additional load is served; Measured EC represents the actual node level EC value, e.g. after an additional load is transferred
2) Inferred EC represents the delta increase of the EC value assuming that an additional load is served; Measured EC represents the delta increase of the EC value after an additional load is transferred
The option 1) can get both the actual node level EC and delta increase of the EC value after an additional load is transferred. If the AI/ML training wants to use the delta value as input, the source gNB can first request a Measured EC with no additional load, and then request a Measure EC with expected additional load. It is easy for source node to get the delta increase of the EC value introduced by the additional load in this way. 
Proposal 4: It is proposed  to use option 1: Inferred EC represents the node level EC value assuming that an additional load is served; Measured EC represents the actual node level EC value, e.g. after an additional load is transferred.
And the target node can use AI/ML Information Response to indicate whether it can or can’t provide the Energy Consumption, or it can provide a predicated or actual Energy Consumption to the source node. If can, the target node can begin to calculate the Energy Consumption, and then send it back to source node through AI/ML Information Update message. 
Proposal 5: The source NG-RAN node could carry the load metric for the additional load in the request message to target NG-RAN node, if it requests an inferred Energy Consumption value to serve the additional load. 
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Proposal 6: If request measured EC before offload, the reported EC can be used as input for AI/ML model in source node to determine whether source node should off load traffic to the target node; Source node could also request measured EC after off load traffic to the target node, and use the delta EC value as feedback for AI/ML training model.
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And the metric of load and Energy Consumption (EC) is not confirmed yet. In previous meeting, the following information options are suggested to support for the definition of “Additional Load”:
-	Number of RRC connections to be offloaded, 
-	Number of Active UEs to be offloaded 
-	PRB load to be offloaded (the definition needs to be discussed further)
-	Average UL/DL PDCP SDU data volume to be offloaded
-	Target Cell of the offloading action
We suggest to list all these information to define “Additional Load”, and FFS the presence as optional or mandatory for each of them. The UL/DL PDCP SDU data volume should be a mandatory parameter to define the “Additional Load”. 
Proposal 7： It is proposed to use Average UL/DL PDCP SDU data volume to be offloaded (name can be further discussed) as a mandatory parameter to define addition load, Average UL/DL PDCP SDU data volume can refer to the definition of UL/DL PDCP SDU Data Volume Measurements in TS28.552 as a base line, it provides the Data Volume (amount of PDCP SDU bits) in the uplink/downlink delivered to PDCP layer. The other information can also been used to define the  “Additional Load”，but the presence can be FFS.

3	Summary
In this contribution, we provide additional input considerations on the remaining issues on AI/ML for NG-RAN Energy Saving, following observations and proposals are made:
Observation 1: Energy Consumption (EC) should be encoded as a unified defined value, which can be fully understood in the same way among the different network elements by different providers.
Observation 2: For the AI/ML Training Model input/feedback, the source node can request inferred or measured Energy Consumption using the already introduced AI/ML Information Reporting Initiation (Class 1 – AI/ML INFORMATION REQUEST/RESPONSE) procedure. Use the AI/ML Information Reporting (Class 2 – AI/ML INFORMATION UPDATE) procedure to allow the target NG-RAN node to report the inferred or measured the Energy Cost (name of the procedures to be further discussed). The request is triggered by AI/ML INFORMATION REQUEST, whether it happens before or after HO depends on implementation, when the source node sends out the request.
Proposal 1: It is proposed to use the actual value based on the definition in TS28.552 to present Energy Consumption, or use index value which is unified defined by SA5 to present Energy Consumption.
Proposal 2：It is proposed to turn the WA into agreement: Use the already introduced AI/ML Information Reporting Initiation (Class 1 – AI/ML INFORMATION REQUEST/RESPONSE) procedure to signal to the target NG-RAN node a description of the “additional load”. Use the AI/ML Information Reporting (Class 2 – AI/ML INFORMATION UPDATE) procedure to allow the target NG-RAN node to report the estimation of the Energy Cost (name of the procedures to be further discussed).
Proposal 3: Use fifth bit of Report Characteristics IE to indicate “inferred Energy Consumption”, use sixth bit of Report Characteristics IE to indicate “Measured Energy Consumption”.
Proposal 4: It is proposed  to use option 1: Inferred EC represents the node level EC value assuming that an additional load is served; Measured EC represents the actual node level EC value, e.g. after an additional load is transferred.
Proposal 5: The source NG-RAN node could carry the load metric for the additional load in the request message to target NG-RAN node, if it requests an inferred Energy Consumption value to serve the additional load. 
Proposal 6: If request measured EC before offload, the reported EC can be used as input for AI/ML model in source node to determine whether source node should off load traffic to the target node; Source node could also request measured EC after off load traffic to the target node, and use the delta EC value as feedback for AI/ML training model.
Proposal 7： It is proposed to use Average UL/DL PDCP SDU data volume to be offloaded (name can be further discussed) as a mandatory parameter to define addition load, Average UL/DL PDCP SDU data volume can refer to the definition of UL/DL PDCP SDU Data Volume Measurements in TS28.552 as a base line, it provides the Data Volume (amount of PDCP SDU bits) in the uplink/downlink delivered to PDCP layer. The other information can also been used to define the  “Additional Load”，but the presence can be FFS.
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