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1	Introduction
This paper provides a TP for TR 38.743 based on the discussions in R3-241846.
TP for TR 38.743
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[bookmark: _Toc162258899]5	Rel-18 Leftovers and solutions
Editor Note: Such topics are listed here for further selection/down selection for normative work.
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[bookmark: _Toc162258902]5.3	Energy saving enhancements
Editor Note: Capture the description and its potential standard impacts.

Rel-18 AI/ML Energy Saving solution assumes that neighbouring gNBs may request from each other the exchange of Energy Cost information. Energy Cost is an index, taking values from 0 to 10,000, that indicates a node-level energy consumption [x1]. The Energy Cost is normalized with unified mapping rules in an area of nodes in which an AI/ML Energy Saving action is initiated. One of the main use cases that have been discussed for AI/ML Energy Saving is the use case of offloading due to switching off a capacity cell and offloading the served traffic to one or more coverage cells. To enable a capacity cell to determine the optimal AI/ML Energy Saving decision, namely whether to switch-off itself or not and in case of switch-off to which coverage cell(s) to offload and how much traffic, it needs to be able to determine (predict) that the offloading action will not negatively impact (increase) the overall Energy Cost in the area where the offloading is initiated. The Rel-18 solution assumes that the Energy Cost prediction is performed by the source node. The source node receives load or predicted load information from its neighbours as well as a node level Energy Cost and predicts the evolution of the Energy Cost index at the neighbouring node by evaluating and predicting how its actions impact the reported measured Energy Cost index of the neighbour.
However, when Energy Cost prediction takes place at the source node, the source node will need to be able to model an energy-related behavior at the target. The source node will for this need to receive a lot of measurements with respect to a measured Energy Cost as well as load information (measured and predicted) at the target node to be able to predict an Energy Cost at the latter. In addition, the motivation to introduce the exchange of an Energy Cost from neighbouring nodes is to enable a source node to compare the impact of its own offloading actions towards a number of candidate target nodes. With the Rel-18 mechanism the Energy Cost being reported from a target node to a source node is node-level Energy Cost measurement. This means that it may observe large oscillations based on the variation in the energy consumption of the different components comprising the node. Furthermore, the load information requested and received by a source node is also measured on a cell-level granularity, and measures an overall load. However, as traffic is moving through the cells it is possible that the same load corresponds to different load distributions in the cell, resulting from other concurrent offloading actions or handovers incoming and leaving the target node from other nodes, as well as UEs establishing and releasing their RRC connections, which subsequently may impact the reported Energy Cost measurement values. The quality of an AI/ML Model is highly correlated with the quality of the input data. Using inaccurate inputs, an AI/ML model may not accurately predict the Energy Cost of neighbouring nodes. At the same time, letting a node predict its own Energy Cost is simpler since it only requires a node to model its own behavior with respect to an energy consumption using appropriate input information related to an incoming load of an offloading. In certain scenarios, in addition to load information a target node (coverage cell) will also need additional information related to the expected radio conditions of the offloaded traffic to predict an Energy Cost. In addition, this option further reduces the data collection/exchange between gNBs while at the same time provides better prediction accuracy since a node is always in a better position to predict how its own resources evolve over time and further utilize internal node information. To address the above shortcoming of Rel-18 solution, it is recommended to:

· Define additional load e.g., based on a number of RRC connections, a number of active UEs, PDCP data volume, UL/DL average throughput of the UEs planned to be offloaded and introduce it in a request for predicted Energy Cost based on additional load at the neighbour
· Introduce radio conditions related to offloading action when needed
· Enhance node-level Energy Cost reporting to reflect an Energy Cost pertaining to the actions of the requesting node  
· Request and report a predicted Energy Cost based on additional load between neighbouring nodes
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