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1	Introduction
[bookmark: _Hlk48630882]Besides, RAN3 received the reply LS [1] from SA5 on AI/ML for NG-RAN Energy Saving Energy Cost Index, and SA5 put forward several questions to RAN3 for more clarification and guideline. 
In this contribution, we provide our views on the LS and provide the corresponding reply LS in the Annex.
2	Discussion
Following is the content of the reply LS [1] from SA5:
	Questions from SA5 to RAN3: 
Q1: Why should the operator configure the Energy Consumption values corresponding to minimum and maximum Energy Cost index values, when the NG-RAN node already knows its own minimum and maximum Energy consumption values? What is the use case or requirement that motivates this need? 
Q2: Do ‘the Energy Consumption values corresponding to the minimum and maximum Energy Cost index values’ for a given gNB, correspond to its own minimum and maximum energy consumption values? If not, then what do these correspond to?

Questions from SA5 to RAN3: 
[bookmark: _Hlk158234615]Q3:  What is the use case for configuring a unified mapping rule among multiple gNBs, i.e., all gNBs in the defined area? 
Q4: What are the aspects related to the mapping rule that should be made configurable? What should the mapping rule consider in mapping energy consumption values to the Energy Cost index?
[bookmark: _Hlk158237333]Q5: What are the requirements and/or use cases for the usage of Energy Cost Index (e.g., usage of Energy Cost Index in the recipient gNB)? 
Q6: What are the requirements for the mapping rule? Should the mapping rule be same for all the gNBs in a given area?

Question from SA5 to RAN3: 
Q7: Should the ‘time interval’ have the same value for all gNBs in a defined area or can the gNBs in the defined area have different values for the ‘time interval’?



Q1: Why should the operator configure the Energy Consumption values corresponding to minimum and maximum Energy Cost index values, when the NG-RAN node already knows its own minimum and maximum Energy consumption values? What is the use case or requirement that motivates this need? 
During the normative work for AI/ML based energy saving, RAN3 agreed to introduce a new metric named Energy Cost. The Energy Cost provides a representation of the energy consumption (Kw/H) at an NG-RAN node, in order to avoid transferring the actual energy consumption as a kind of sensitive information over RAN interface, and avoid security threat. The mapping rules shall be the same at least for all neighboring NG-RAN nodes where a request on EC reporting is triggered by a NG-RAN node.
Proposal Answer to Q1: 
From RAN3 perspective, the Energy Cost, encoded as an index, is introduced to avoid the exposure of sensitive information over interface. The defined area of the unified mapping rule is applicable depends on the operator policy, so that only the NG-RAN nodes within the area can understand the real energy consumption by the received Energy cost Index and then perform AI/ML based Energy Saving case. 

Q2: Do ‘the Energy Consumption values corresponding to the minimum and maximum Energy Cost index values’ for a given gNB, correspond to its own minimum and maximum energy consumption values? If not, then what do these correspond to?
It was acknowledged in RAN3 that the node level measured Energy Consumption index is represented as 0~10000. Value 0 indicates the minimum measured Energy Consumption and 10000 indicates the maximum measured Energy Consumption. And it is up to OAM to configure the mapping rule between energy consumption and energy cost. And the NG-RAN node is configured with an energy consumption to energy cost index mapping rule by OAM. 
Proposal Answer to Q2: 
RAN3 agreed that the node level measured Energy Consumption index is represented on a scale from 0 to 10000. A value of 0 indicates the minimum measured Energy Consumption, while 10000 indicates the maximum measured Energy Consumption. RAN3 believes that the maximum and minimum Energy cost index is for multiple gNBs. Mapping rules shall be the same at least for all NG-RAN nodes within the area where a request on Energy Cost reporting is triggered. For a given gNB, its upper and lower limits of Energy cost index may fall within this defined maximum/minimum range. For example, the maximum power of this gNB may be less than 10000.

Q3:  What is the use case for configuring a unified mapping rule among multiple gNBs, i.e., all gNBs in the defined area? 
The energy cost is utilized to support AI/ML based Energy Saving use cases. The AI/ML model deployed in NG-RAN node can generate better energy saving strategies by collecting its own energy consumption and that from neighboring NG-RAN nodes. Therefore, to support the exchange of energy consumption, a unified mapping rule should be configured among multiple gNBs.
Proposal Answer to Q3: 
Energy Cost is utilized to support AI/ML based Energy Saving use cases. Energy Cost is exchanged between NG-RAN nodes to help NG-RAN node to generate better energy saving strategies through AI/ML techniques. To support the exchange of energy consumption, a unified mapping rule should be configured among gNBs within the area where triggers energy cost, therefore, the received EC index of neighbouring gNBs can be used to represent the actual energy consumption.

Q4: What are the aspects related to the mapping rule that should be made configurable? What should the mapping rule consider in mapping energy consumption values to the Energy Cost index?
It is up to operator to define the unified mapping rule. And the details of the mapping rule is out of 3GPP scope.
Proposal Answer to Q4: 
The details of unified mapping rule should be defined by operator based on its requirement. 

Q5: What are the requirements and/or use cases for the usage of Energy Cost Index (e.g., usage of Energy Cost Index in the recipient gNB)? 
Proposal Answer to Q5: 
Energy Cost is utilized to support AI/ML based Energy Saving use cases. Energy Cost is exchanged between NG-RAN nodes to help NG-RAN node to generate better energy saving strategies through AI/ML techniques, therefore, the received EC index of neighbouring gNBs can be used to represent the actual energy consumption.

Q6: What are the requirements for the mapping rule? Should the mapping rule be same for all the gNBs in a given area?
Proposal Answer to Q6: 
Energy Cost is exchanged between NG-RAN nodes to help NG-RAN node to generate better energy saving strategies through AI/ML techniques. To support the exchange of energy consumption, a unified mapping rule should be configured among gNBs within the area where triggers energy cost. 

Q7: Should the ‘time interval’ have the same value for all gNBs in a defined area or can the gNBs in the defined area have different values for the ‘time interval’?
Energy consumption is collected over a period of time, and energy cost is calculated from average energy consumption by mapping rule. The time duration for the average energy consumption is up to implementation.
Proposal Answer to Q7: 
Energy consumption is collected over a period of time. The time duration for the average energy consumption is up to implementation. 
3	Conclusion
Following is our proposed answer to SA5:
Proposal Answer to Q1: 
From RAN3 perspective, the Energy Cost, encoded as an index, is introduced to avoid the exposure of sensitive information over interface. The defined area of the unified mapping rule is applicable depends on the operator policy, so that only the NG-RAN nodes within the area can understand the real energy consumption by the received Energy cost Index and then perform AI/ML based Energy Saving case.
Proposal Answer to Q2: 
RAN3 agreed that the node level measured Energy Consumption index is represented on a scale from 0 to 10000. A value of 0 indicates the minimum measured Energy Consumption, while 10000 indicates the maximum measured Energy Consumption. RAN3 believes that the maximum and minimum Energy cost index is for multiple gNBs. Mapping rules shall be the same at least for all NG-RAN nodes within the area where a request on Energy Cost reporting is triggered. For a given gNB, its upper and lower limits of Energy cost index may fall within this defined maximum/minimum range. For example, the maximum power of this gNB may be less than 10000.
Proposal Answer to Q3: 
Energy Cost is utilized to support AI/ML based Energy Saving use cases. Energy Cost is exchanged between NG-RAN nodes to help NG-RAN node to generate better energy saving strategies through AI/ML techniques. To support the exchange of energy consumption, a unified mapping rule should be configured among gNBs within the area where triggers energy cost, therefore, the received EC index of neighbouring gNBs can be used to represent the actual energy consumption.
Proposal Answer to Q4: 
The details of unified mapping rule should be defined by operator based on its requirement.
Proposal Answer to Q5: 
Energy Cost is utilized to support AI/ML based Energy Saving use cases. Energy Cost is exchanged between NG-RAN nodes to help NG-RAN node to generate better energy saving strategies through AI/ML techniques, therefore, the received EC index of neighbouring gNBs can be used to represent the actual energy consumption.
Proposal Answer to Q6: 
Energy Cost is exchanged between NG-RAN nodes to help NG-RAN node to generate better energy saving strategies through AI/ML techniques. To support the exchange of energy consumption, a unified mapping rule should be configured among gNBs within the area where triggers energy cost. 
Proposal Answer to Q7: 
Energy consumption is collected over a period of time. The time duration for the average energy consumption is up to implementation.
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Attachments:	

1. Overall Description:
RAN3 thanks SA5 for the reply LS on AI/ML for NG-RAN Energy Saving Energy Cost index.
Following is the answers provided by RAN3 for the questions in the reply LS.
Q1: Why should the operator configure the Energy Consumption values corresponding to minimum and maximum Energy Cost index values, when the NG-RAN node already knows its own minimum and maximum Energy consumption values? What is the use case or requirement that motivates this need?
Answer: From RAN3 perspective, the Energy Cost, encoded as an index, is introduced to avoid the exposure of sensitive information over interface. The defined area of the unified mapping rule is applicable depends on the operator policy, so that only the NG-RAN nodes within the area can understand the real energy consumption by the received Energy cost Index and then perform AI/ML based Energy Saving case. 

Q2: Do ‘the Energy Consumption values corresponding to the minimum and maximum Energy Cost index values’ for a given gNB, correspond to its own minimum and maximum energy consumption values? If not, then what do these correspond to?
Answer: RAN3 agreed that the node level measured Energy Consumption index is represented on a scale from 0 to 10000. A value of 0 indicates the minimum measured Energy Consumption, while 10000 indicates the maximum measured Energy Consumption. RAN3 believes that the maximum and minimum Energy cost index is for multiple gNBs. Mapping rules shall be the same at least for all NG-RAN nodes within the area where a request on Energy Cost reporting is triggered. For a given gNB, its upper and lower limits of Energy cost index may fall within this defined maximum/minimum range. For example, the maximum power of this gNB may be less than 10000.

Q3: What is the use case for configuring a unified mapping rule among multiple gNBs, i.e., all gNBs in the defined area?
Answer: Energy Cost is utilized to support AI/ML based Energy Saving use cases. Energy Cost is exchanged between NG-RAN nodes to help NG-RAN node to generate better energy saving strategies through AI/ML techniques. To support the exchange of energy consumption, a unified mapping rule should be configured among gNBs within the area where triggers energy cost, therefore, the received EC index of neighboring gNBs can be used to represent the actual energy consumption.

Q4: What are the aspects related to the mapping rule that should be made configurable? What should the mapping rule consider in mapping energy consumption values to the Energy Cost index?
Answer: The details of unified mapping rule should be defined by operator based on its requirement.

Q5: What are the requirements and/or use cases for the usage of Energy Cost Index (e.g., usage of Energy Cost Index in the recipient gNB)?
Answer: Energy Cost is utilized to support AI/ML based Energy Saving use cases. Energy Cost is exchanged between NG-RAN nodes to help NG-RAN node to generate better energy saving strategies through AI/ML techniques, therefore, the received EC index of neighboring gNBs can be used to represent the actual energy consumption.

Q6: What are the requirements for the mapping rule? Should the mapping rule be same for all the gNBs in a given area?
Answer: Energy Cost is exchanged between NG-RAN nodes to help NG-RAN node to generate better energy saving strategies through AI/ML techniques. To support the exchange of energy consumption, a unified mapping rule should be configured among gNBs within the area where triggers energy cost.

Q7: Should the ‘time interval’ have the same value for all gNBs in a defined area or can the gNBs in the defined area have different values for the ‘time interval’?
Answer: Energy consumption is collected over a period of time. The time duration for the average energy consumption is up to implementation.

2. Actions:
To SA5:
ACTION: 	RAN3 kindly asks SA5 to take the above information into account.
3. Date of Next TSG-RAN3 Meetings:
TSG RAN3 Meeting #123	bis	15 April 2024 – 19 April 2024				China
TSG RAN3 Meeting #124	20 May 2024 – 24 May 2024				Japan



