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Introduction
In the past R18 meetings, RAN3 had discussed Energy Cost (EC) prediction and had following FFS and WA, however, we couldn’t converge the support of this function. 
The following information are supported 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
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) 
This contribution discusses the support of EC prediction.
Discussion
Definition of Predicted Energy Cost
In R18, we supported the exchange of measured EC over Xn, where the measured EC calculated based on the mapping rule configured by the OAM is reported from one gNB to another gNB based on the periodicity configured in the Data Collection procedure. The measured EC is encoded as 0~10000 integer, and it represents actual value (i.e., not delta value). Based on this information, gNB monitors the power consumption of neighboring gNBs and take actions, such as offloading or cell switch off, to minimize the total power consumption in a particular area.
We also discussed predicted EC in R18 and two definitions of predicted EC were on a table: EC prediction for a specific time point in the future and for a specific offload action (additional load). The following information was also listed as candidates for definition of the future offload action (additional load) for which EC should be predicted.
· Number of RRC connections to be offloaded
· Number of Active UEs to be offloaded 
· PRB load to be offloaded
· Average UL/DL PDCP SDU data volume to be offloaded
· Target Cell of the offloading action
· Average UE Throughput
Since the companies had different views on additional load, the discussion on the definition of additional load could not be converged, and support for this function was postponed.
Once again in this release, RAN3 should discuss the exchange of predicted EC. If only measured EC is supported, the requesting node has to monitor the EC of all neighboring gNBs and the AIML model should learn the future EC for each gNB. This seems not an optimal way. On the other hand, predicted EC is more useful in terms of gNB training resources and signaling overhead, since each gNB can predict its own future power consumption and inform it to neighboring gNBs.
Also, the predicted EC, like the measured EC, should be encoded as an integer from 0 to 10000, and defined as actual value (i.e., not delta value). If a delta value is sent, the gNB shall store the latest actual value (i.e., measured EC reporting) and calculate the delta value. Or, if there is no measured EC to reference, the predicted EC should be sent with an actual value, which leads two predicted EC definitions. Since we do not think we should go for a complicated way, we think that the predicted EC should always be defined in the same way as the measured EC.
Proposal 1:	Predicted Energy Cost should be defined as an actual value (i.e. not delta increase/decrease) based on measured Energy Cost defined in R18.

Definition of additional load
When an EC is predicted for a specific time in the future, the prediction is affected by traffic changes, offloads from the requesting node to the requested node, offloads from other nodes to the requested node, etc., and the impact of each factor cannot be separated. Therefore, the requesting node cannot evaluate the impact of offload action on the requested node based on the received predicted EC. The requesting node makes decision by comparing the total power consumption if it takes a specific action with the total power consumption if it does not take the action. Thus, the requesting node needs to obtain two information from the requested node, the difference of which is whether or not the specific action is performed. The specific action we have discussed is additional load, and the information that most companies consider necessary to define it is the number of RRC connections/active UEs to be offloaded. In R18, we support the prediction time as a time point for prediction in the DATA Collection procedure, so the time information should also be considered as information related to future offload actions in the predicted EC as well.
Proposal 2:	RAN3 should discuss whether predicted EC is calculated toward specific time point in future or specific offload action (additional load) in future.
Proposal 3:	Predicted EC should be calculated toward specific offload action (additional load) in future.
Proposal 4:	Additional load should be defined based on following information:
· Number of RRC connections to be offloaded
· Number of active UEs to be offloaded
· When the offload would be executed


Conclusions and proposals
Our proposals are summarized below.
Proposal 1:	Predicted Energy Cost should be defined as an actual value (i.e. not delta increase/decrease) based on measured Energy Cost defined in R18.
Proposal 2:	RAN3 should discuss whether predicted EC is calculated toward specific time point in future or specific offload action (additional load) in future.
Proposal 3:	Predicted EC should be calculated toward specific offload action (additional load) in future.
Proposal 4:	Additional load should be defined based on following information:
· Number of RRC connections to be offloaded
· Number of active UEs to be offloaded
· When the offload would be executed


