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Introduction
In the previous meeting, RAN3#121, following agreements were made.

Encoding of ECs:
Define the Energy Cost IE as an INTEGER (0..10000,…), it can be revisited based on reply from SA5.
Definition of additional load and inferred EC:
The definition and signaling over RAN interfaces of the Additional Load as well as Inferred EC are not pursued in Rel-18.

Also, we receive a reply LS from SA5 [1] regarding our LS [2] about the normalization policy of Energy Cost provided by the OAM. They recognized the problem with this feature and responded with several questions below:
1. Who should be responsible for defining the unified mapping rule: 3GPP / NG-RAN node vendor / Operator / Other? 
2. Should the calculation of the Energy Cost be based on instantaneous power consumption measurement (in W) (implying that the Energy Cost can be constantly updated) or on min/max/mean energy consumption measurements (in KwH) made over a past period (whose duration can be configured by the Operator)?
3. Should the Energy Cost be calculated in near-real time or non-real time (see above)?
4. What is your view on how to apply this Energy Cost concept to split NG-RAN nodes, where NG-RAN node components can be geographically distributed and/or virtualized?

We would like to further discuss the AIML energy saving feature, focusing on answers to these questions.
Discussion
Who should be responsible for the EC mapping rule?
SA5 is concerned about how it will be specified how the OAM configures the mapping rule for actual power consumption (e.g. joule, watt, Kw/h) to the energy cost (EC). Specifically, the following methods can be considered:
Option 1: 3GPP specifies about the EC mapping rule
Option 2: depends on network node vendor (basically OAM vendor?)
In option 1, it is up to the implementation whether the operator or the network node vendor decides the rules using the specified format, however, 3GPP defines what parameters would be configured in the RAN node by the EC mapping rule and how the RAN node calculates the EC based on these parameters. From RAN3 perspective, the EC represents the actual power consumption value linearly replaced by INTEGER(0...10000,...). Therefore, at least the minimum value (actual power consumption when EC=0), the maximum value (actual power consumption when EC=max), and the maximum value of EC (10000 is the maximum value, but it can be extended) should be provided to the RAN node by the OAM. In addition, the definition of "actual power consumption" discussed in section 2.4, should also be specified.
If we go for option 2, or if the definition of "actual power consumption" is not specified, then in a multi-vendor operation, the ECs which are calculated differently from different vendors may be exchanged. This makes it difficult to organize this function from the operator's point of view. Or, the EC can be incomparable metrics across RAN nodes, even though a common mapping rule is applied.
Therefore, the above mentioned parameters and the definition of "actual power consumption" should be specified in 3GPP, thus, Option 1.
Observation:	 There are two possible options for the OAM to configure the rules how the RAN node should map actual power consumption value (e.g. joule, watt, Kw/h) to EC:
		Option 1: based on the EC mapping rule parameters specified by 3GPP.
Option 2: based on network node vendor implementation.
Proposal 1a:	How the OAM configures the mapping rule between actual power consumption and energy cost should be specified in 3GPP spec.
Proposal 1b:	RAN3 understand that the EC mapping rule should include at least the following metrics:
Minimum value (actual energy consumption when EC = 0)
Maximum value (actual energy consumption when EC = max)
Maximum value of EC (10000 is the maximum value, but it is expandable)

Whether EC has time duration?
SA5 has a question about whether the power consumption represented by the EC has a time duration or is an instantaneous value. A mean of the EC over the time duration or a max/min value can be calculated by the requesting node using the instantaneous values in periodic reporting. Also, introduction of time duration was discussed in AI 12.2.1 as a metric for use in general related to AIML, but was dropped in Rel-18. If the EC should have a time duration, a new metric dedicated for the EC timeduration needs to be introduced, which would lead to complexity. Therefore, the EC should be specified to represents the instantaneous value (W), which does not require a time duration.
Proposal 2:	The Energy Cost should be based on instantaneous power consumption measurement (in W).

Whether EC is near-real time metric or non-real time metric?
SA5 questions whether the time granularity of EC is near-real time or non-real time. If these terms are based on the O-RAN context, the question is whether the time granularity is finer than 1 sec. As mentioned in the previous section, the time granularity of this metric does not matter because the EC is representing an instantaneous power consumption, however, it depends on the periodicity of the report. Since the report periodicity is set in seconds according to the CR agreed in AI 12.2.2, the EC can be classified as a non-real time metric in Rel-18.
Proposal 3:	From the RAN3 perspective, it is feasible in both cases the EC is defined in near-real time or in non-real time.
Proposal 4:	In Rel-18, the periodicity of the Data Collection procedure is configured at a granularity of seconds, thus the EC would be reported at intervals of 1 second or longer.

In case of split RAN node
SA5 has a concern about how the EC should be defined for virtualized or distributed RAN nodes. The reason for exchanging ECs on XnAP is to take actions such as offload to reduce power consumption. Even if the RAN nodes are virtualized/distributed, it would be beneficial that they exchange the EC as the power consumption of the part which has a correlation between offload and power consumption. Therefore, the EC could be calculated according to the RAN node implemantation. On the other hand, if RAN nodes with different types of virtualization/distribution calculate EC according to their implementations, the EC does not help energy saving strategy.
Therefore, how the EC should be calculated for different types of RAN nodes should be specified in 3GPP. Considering that the ECs are exchanged to determine actions to reduce power consumption, the total power consumption of each unit classified as a single gNB, regardless of the type of the RAN node, should be defined as the EC. How to collect and the total power consumption of each unit is FFS, however, dividing the EC mapping rule into regular RAN node/distributed RAN node/gNB-CU virtualized RAN node/etc. will lead to complexity, so it should be avoided.
Proposal 5:	At least, it should be avoided that the EC would not be comparable between different types of RAN nodes(distributed/virtualized, etc.). The solution is FFS.


Proposal 6:	Send a reply LS to SA5 informing the above understandings.
Conclusions and proposals
Our observation and proposals are summarized below.
Observation:	There are two possible options for the OAM to configure the rules how the RAN node should map actual power consumption value (e.g. joule, watt, Kw/h) to EC:
		Option 1: based on the EC mapping rule parameters specified by 3GPP.
Option 2: based on network node vendor implementation.
Proposal 1a:	How the OAM configures the mapping rule between actual power consumption and energy cost should be specified in 3GPP spec.
Proposal 1b:	RAN3 understand that the EC mapping rule should include at least the following metrics:
Minimum value (actual energy consumption when EC = 0)
Maximum value (actual energy consumption when EC = max)
Maximum value of EC (10000 is the maximum value, but it is expandable)
Proposal 2:	The Energy Cost should be based on instantaneous power consumption measurement (in W).
Proposal 3:	From the RAN3 perspective, it is feasible in both cases the EC is defined in near-real time or in non-real time.
Proposal 4:	In Rel-18, the periodicity of the Data Collection procedure is configured at a granularity of seconds, thus the EC would be reported at intervals of 1 second or longer.
Proposal 5:	At least, it should be avoided that the EC would not be comparable between different types of RAN nodes(distributed/virtualized, etc.). The solution is FFS.
Proposal 6:	Send a reply LS to SA5 informing the above understandings.
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