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1	Introduction
In the reply LS from SA5 regarding the energy cost index, SA5 raised few questions for RAN3 to clarify. We try to discuss them in this paper. 

	1. Overall Description:
3GPP SA5 thanks RAN3 for your LS on AI/ML for NG-RAN Energy Saving Energy Cost index. 

Here below, 3GPP SA5 provides its understanding of the problem to be solved, preliminary thoughts about potential solutions and questions for clarification.

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.

2. Questions to RAN3 for clarification:

1. Who should be responsible for defining the unified mapping rule: 3GPP / NG-RAN node vendor / Operator / Other? 
1. 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)?
1. Should the Energy Cost be calculated in near-real time or non-real time (see above)?
1. 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?




2	Discussion
	1. Who should be responsible for defining the unified mapping rule: 3GPP / NG-RAN node vendor / Operator / Other? 



In the previous RAN3 discussion, it is the common understanding that neighboring NG-RAN nodes should be configured via the OAM system 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. In this sense, the unified mapping rule should be upon implementation agreed between Operator and NG-RAN node vendor, and eventually configured by the Operator via OAM system. 

[bookmark: _Toc146811308]RAN3 clarifies that the unified mapping rule is upon implementation agreed between Operator and NG-RAN node vendor, and eventually configured by the Operator via OAM system.

	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)?




Similar design and logic apply to the resource status update procedure too, e.g., if the measured/predicted resource status is instantaneous or an average value over a period. Currently, the resource status measurement exchanged over Xn interface is assumed to be instantaneous and may be averaged by the periodicity in case of periodic reporting. 

We suppose similar design can be adopted for EC, that it is assumed to be instantaneous power consumption measurement (in W), while it could be an average value (by the periodicity window) in case of periodic EC reporting. 

[bookmark: _Toc146811309]Following the principle for resource status reporting, RAN3 clarifies that the EC is assumed to be instantaneous power consumption measurement (in W), while it could be an average value (by the periodicity window) in case of periodic EC reporting.  

	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?




In case of CU-DU split NG-RAN case, since DU is usually deployed on different hardware compared to CU, at least the EC of DU and EC of CU could be separately measured and collected. 
In case of CU-CP and CU-UP split NG-RAN case, depending on the deployment, if they are deployed on the same hardware, the EC measurement would be tricky, while we still consider it’s possible with smart software. 
[bookmark: _Toc146811310]RAN3 clarifies that in case of CU-DU split architecture, the EC of CU and EC of DU can be separately measured and collected. 
[bookmark: _Toc146811311]In case of CU-CP and CU-UP split architecture, it is considered possible to measure the EC of CU-CP and EC of CU-UP separately even if they are deployed in a virtualized way, e.g., with smart software. 

3	Conclusion
Based on the discussion above, we propose:
Proposal 1	RAN3 clarifies that the unified mapping rule is upon implementation agreed between Operator and NG-RAN node vendor, and eventually configured by the Operator via OAM system.
Proposal 2	Following the principle for resource status reporting, RAN3 clarifies that the EC is assumed to be instantaneous power consumption measurement (in W), while it could be an average value (by the periodicity window) in case of periodic EC reporting.
Proposal 3	RAN3 clarifies that in case of CU-DU split architecture, the EC of CU and EC of DU can be separately measured and collected.
Proposal 4	In case of CU-CP and CU-UP split architecture, it is considered possible to measure the EC of CU-CP and EC of CU-UP separately even if they are deployed in a virtualized way, e.g., with smart software.


