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1. Introduction
In last meeting, the SA5 received and discussed on RAN3 LS[2] AI/ML for NG-RAN Energy Saving Energy Cost index, then reply in LS[1]. In summary, SA5 wants RAN3 to clarify on how the actual Energy Cost is obtained. The original text of the reply to LS is shown below:
	SA5 understanding of the problem is:
· NG-RAN nodes (i.e. gNBs and ng-eNBs) should exchange information about their respective energy consumption. However, instead of exchanging their actual energy consumption (e.g. in Kw/h), RAN3 expects the actual energy consumption be converted into an ‘Energy Cost’, i.e. an index which reflects the energy consumption of the NG-RAN Nodes.

· The rule to convert the actual energy consumption of the NG-RAN nodes into the Energy Cost is provisioned via OAM into the NG-RAN nodes and is unified across the Operator’s network.

And SA5 wants to get clarification on the following questions: 
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?

SA5 asks RAN3 to provide feedbacks on the above questions.


In this contribution, we will provide our understanding to the reply to SA5 on Energy Cost questions.
2. Discussion
After last meeting’s discussion, SA5 has the following understanding of RAN3 LS[2] on AI/ML for NG-RAN Energy Saving Energy Cost index:
· NG-RAN nodes (i.e. gNBs and ng-eNBs) should exchange information about their respective energy consumption. However, instead of exchanging their actual energy consumption (e.g. in Kw/h), RAN3 expects the actual energy consumption be converted into an ‘Energy Cost’, i.e. an index which reflects the energy consumption of the NG-RAN Nodes.
· The rule to convert the actual energy consumption of the NG-RAN nodes into the Energy Cost is provisioned via OAM into the NG-RAN nodes and is unified across the Operator’s network.
According to the meeting minutes of RAN3 #119-bise meeting:  
WA: If the Energy Cost is encoded as an index (0, ..Max), representing energy consumption on a linear scale, it is agreed that the OAM configures rules to a NG-RAN node to determine how to normalize the values of the EC. The rules shall be the same at least for all neighboring NG-RAN nodes within the area where a request on EC reporting is triggered by a source NG-RAN node.
And in RAN3 #120, it has been agreed that:
EC is represented as an index, which should be normalized and defined by OAM. The index value could be encoded as an integer from 0 to a maximum. The maximum value should guarantee enough accuracy. 
Observation 1: SA5’s understanding of RAN3 LS[2] is correct. 
Based on this understanding, SA5 has discussed and needs the clarifications on the following questions: 
1. Who should be responsible for defining the unified mapping rule: 3GPP / NG-RAN node vendor / Operator / Other? 
It has been agreed in RAN3 #119 that the OAM configures rules to a NG-RAN node to determine how to normalize the values of the EC. The rules shall be the same at least for all neighboring NG-RAN nodes within the area where a request on EC reporting is triggered by a source NG-RAN node.
As we sent out the LS to SA5: it is required that NG-RAN nodes are configured with a unified rule to map the Energy Cost value of NG-RAN node to a measurement of consumed energy ensuring normalization of the exchanged Energy Cost information. It is clear in the LS that 3GPP SA5 should be responsible for defining the unified mapping rule. 
So obviously, the unified mapping rule should be defined by 3GPP. 
Proposal 1: The unified mapping rule should be defined by 3GPP SA5, while using this mapping rule, Energy Cost index should be normalized and configured by OAM.
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)?
To save energy cost and maintain a good energy efficiency, it is expected to reduce the power consumption in a long time. The instantaneous power consumption can’t be accurate and provide enough feedback for AI/ML. The training and inference model need the average power consumption over a specific past time period. 
Proposal 2: The calculation of the Energy Cost is based on the average power consumption measurement (in W) over a time duration. 
However in RAN3 #121, it has been agreed that:
Introducing the time interval in the case of one-time reporting and periodic reporting is not pursued in R18.
And for Energy Saving use case, how to introduce a duration to calculate the min/max/mean energy consumption is never discussed, so we suggest this topic should be discussed in this meeting.
Proposal 3: The time duration to calculate the average power consumption should be provisioned in “DATA COLLECTION REQUEST” message. For one time request, using “Reporting Duration” to calculate the average power consumption over this duration; For periodic request, “Reporting Periodicity” can be used to calculate the average power consumption during one period. 
3. Should the Energy Cost be calculated in near-real time or non-real time (see above)?
The data report collected for AI/ML for NGRAN through Xn interface should be near-real time, otherwise we will use the data from OAM for non-real time use cases. 
Proposal 4: The Energy Cost we required to collect through Xn interface between different NG-RAN nodes should be calculated in near-real time. 
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?
For split NG-RAN nodes, TR28.913 has provided the description for the Potential solution #1: the EC of a split-gNB is equal to the sum of the EC of all contained gNB-CU(s), gNB-DU(s), gNB-CU-CP(s) (if any), gNB-CU-UP(s) (if any). As any other NFs, gNB-CU(s), gNB-DU(s), gNB-CU-CP(s) and gNB-CU-UP(s) can be composed of PNFs and/or VNFs. 
As we think it is reasonable and easy for RAN3 to follow this solution in split architecture, to calculate the whole gNB Energy Cost through the sum of all its geographically distributed and/or virtualized components. And for the Energy Cost index of a split gNB, it can also be the sum of Energy Cost index of its composed PNFs and/or VNFs. 
Proposal 5: For split NG-RAN nodes, it is suggested to follow the current solution in TR28.913 chapter 4.3 that the EC of a split-gNB is equal to the sum of the EC of all contained gNB-CU(s), gNB-DU(s), gNB-CU-CP(s) (if any), gNB-CU-UP(s) (if any). As any other NFs, gNB-CU(s), gNB-DU(s), gNB-CU-CP(s) and gNB-CU-UP(s) can be composed of PNFs and/or VNFs.

3. Conclusions
In this contribution, we provide our understanding on how to reply SA5’s questions on the LS of AI/ML for NG-RAN Energy Saving Energy Cost index. The following observations or proposals are listed below:
Observation 1: SA5’s understanding of RAN3 LS[2] is correct. 
Proposal 1: The unified mapping rule should be defined by 3GPP SA5, while using this mapping rule, Energy Cost index should be normalized and configured by OAM.
Proposal 2: The calculation of the Energy Cost is based on the average power consumption measurement (in W) over a time duration. 
Proposal 3: The time duration to calculate the average power consumption should be provisioned in “DATA COLLECTION REQUEST” message. For one time request, using “Reporting Duration” to calculate the average power consumption over this duration; For periodic request, “Reporting Periodicity” can be used to calculate the average power consumption during one period. 
Proposal 4: The Energy Cost we required to collect through Xn interface between different NG-RAN nodes should be calculated in near-real time. 
Proposal 5: For split NG-RAN nodes, it is suggested to follow the current solution in TR28.913 chapter 4.3 that the EC of a split-gNB is equal to the sum of the EC of all contained gNB-CU(s), gNB-DU(s), gNB-CU-CP(s) (if any), gNB-CU-UP(s) (if any). As any other NFs, gNB-CU(s), gNB-DU(s), gNB-CU-CP(s) and gNB-CU-UP(s) can be composed of PNFs and/or VNFs.
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