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1	Introduction
In RAN3 #121 we made an agreement not to consider a predicted Energy Cost in Rel-18 namely: 
The definition and signaling over RAN interfaces of the Additional Load as well as Inferred EC are not pursued in Rel-18.
and we captured a semantics description, with details still FFS, of an Energy Cost metric in R3-234752. In this contribution, we additionally provide our views on the description of the Energy Cost on a node level as opposed to a delta value extracted by the reporting node.
2	Discussion
In RAN3 #121 we made an agreement to not consider an inferred Energy Cost related to an additional load in this release, but only send an actual energy cost between NG-RAN nodes. This would imply that the prediction of the Energy Cost related to an action from a source node to a target node is not done by the target node where traffic is offloaded, but by the source node performing the offloading and is transparent over the interfaces. Still, no matter how the prediction of the Energy Cost is done (by the source or by the target node) the communicated Energy Cost measurement should aim to determine a cost with respect to energy originating by a certain offloading action. 
In our view, there are two options to enable an NG-RAN node 1 determine what is the Energy Cost at a neighbouring node NG-RAN node 2 corresponding to its offloading action to the neighbour. 
· Option 1: NG-RAN node 1 (source) may ask NG-RAN node 2 (target) to report Energy Cost before and after an offloading action. NG-RAN node 1 (source) will take the difference of the two to determine the corresponding Energy Cost of the offloading.  
· Option 2: NG-RAN node 1 (source) may request Energy Cost reporting from NG-RAN node 2 (target) corresponding to an offloading action from NG-RAN node 1. It is in the responsibility of the target node NG-RAN node 2 calculate how much of its measured Energy Cost corresponds to the offloadings of NG-RAN node 1 and send the difference to NG-RAN node 1. 
Option 1 would be accurate only when a single offloading action takes place at a given time. In case of concurrent offloading actions, NG-RAN node 1 will not be able to determine if the reported Energy Cost values by a neighbouring NG-RAN node 2 correspond only to offloading actions of NG-RAN node 1 or by actions taken also by other neighbouring nodes. 
Observation 1: If a NG-RAN node 2 reports a total node level measured Energy Cost, requested by a neighbouring NG-RAN node 1, the latter cannot differentiate between energy cost corresponding to offloading actions of NG-RAN node 1 and e.g. offloading actions performed by other neighbouring NG-RAN nodes.
For Option 1 to become meaningful, the reporting node NG-RAN node 2 would also need to indicate together with the reported Energy Cost to NG-RAN node 1, information about load variations, in particular those resulting from concurrent offloading actions initiated by other nodes, that could possibly pollute the reported Energy Cost measurement. However, such indication would even further complexify the solution in case Energy Cost is reported periodically. 
Observation 2: For Option 1 to become meaningful, a NG-RAN reporting Energy Cost to a neighbour also needs to provide information indicating whether the reported Energy Cost is polluted through offloading actions of other neighbouring nodes. 
On the other hand, Option 2 leaves the burden of reporting relevant Energy Cost information at the target node, which needs to filter out unnecessary information and calculate the proportion of the Energy Cost that corresponds to offloadings of the source node. Consider the example of Figure 1. The figure assumes that NG-RAN node 1 has requested periodic Energy Cost reporting from NG-RAN node 2. 
[bookmark: _Hlk149740310]During the first time interval (0,T) (corresponding to the reporting period) there are n1 handovers from NG-RAN node 1 to NG-RAN node 2 and k1 handovers coming from other nodes. Under Option 1, NG-RAN node 2 will report the total Energy Cost at the node including the Energy Cost corresponding to n1 + k1 Handovers, while under Option 2, NG-RAN node 2 will report only an Energy Cost corresponding to the n1 relevant handovers from NG-RAN node 1. 
If during the time interval (T, 2T) there are no handovers from NG-RAN node 1, under Option 1, NG-RAN node 2 will report an Energy Cost at the node including the Energy Cost corresponding to n1 +k1 + k2 Handovers while under Option 2 NG-RAN node 2 will report a 0 Energy Cost. 
If in the time interval (2T, 3T) there are n3 handovers from NG-RAN node 1 to NG-RAN node 2, then only the Energy Cost corresponding to those n3 handovers will be reported under Option 2 while under Option 1 an Energy Cost at the node including the Energy Cost corresponding to the cumulative n1+n3+k1+k2+k3 Handovers will be reported. 

 
[bookmark: _Ref149726399]Figure 1 Example of Energy Cost reporting according to according to Option 1 and Option 2
Note that, since the Energy Cost is a node level metric Option 1 would include irrelevant information towards NG-RAN node 1 since it would take into account a possibly large number of other handovers as well in the reporting. Note that for large nodes the reported information would be further polluted by the pure (time-varying) variations in the energy of the different components of the node. This would make it hard, if not impossible, for the recipient of the Energy Cost information to determine which part of the reported Energy Cost is relevant to its own offloadings. On the other hand, by allowing a node to report only relevant information the reported Energy Cost becomes better adjusted to relevant handovers, enabling the receiving node to evaluate energy cost impacts of actions that it has triggered itself. 
Proposal: A node reports a (measured) Energy Cost corresponding to offloading actions by a neighbour, by calculating the difference in its measured Energy Cost index after and before those actions and by reporting the difference to the requesting node. 
A TP to BL CR to TS 38.423 corresponding to the above Proposal is provided in R3-237583.
3	Conclusion
In this contribution, we make the following observations and proposal:
Observation 1: If a NG-RAN node 2 reports a total node level measured Energy Cost, requested by a neighbouring NG-RAN node 1, the latter cannot differentiate between energy cost corresponding to offloading actions of NG-RAN node 1 and e.g. offloading actions performed by other neighbouring NG-RAN nodes.
Observation 2: For Option 1 to become meaningful, a NG-RAN reporting Energy Cost to a neighbour also needs to provide information indicating whether the reported Energy Cost is polluted through offloading actions of other neighbouring nodes. 
Proposal: A node reports a (measured) Energy Cost corresponding to offloading actions by a neighbour, by calculating the difference in its measured Energy Cost index after and before those actions and by reporting the difference to the requesting node. 
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