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Introduction
[bookmark: _Hlk158894652]We have received an LS from SA5[R3-240056] regarding Energy Cost. In response, we propose the following answers. We think these are align with RAN3 agreements and are intended to help SA5 and RAN3 common understanding. 
Reply LS
First, we explain how the Energy Saving function in this WI works. RAN3 introduced Energy Cost to exchange a metric related to gNB energy consumption that is understandable among gNBs and can assist with the offload actions for energy saving, while avoiding direct signaling of gNBs' Energy Consumption raw values over Xn. The gNB compares the Energy Cost of itself and of neighboring gNB and decide the best offload action. Based on this principle, we answer following questions.

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?
A: Since gNBs in a given area compare Energy Costs to decide offload actions to reduce total energy consumption, Energy Cost should be derived based on the unified mapping by OAM, not on the maximum/minimum Energy Consumption values of each gNB.

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?
A: The mapping rule provided by the OAM needs to be configured for all gNBs in a given area to derive their Energy Cost appropriately. For example, the Energy Consumption values corresponding to the minimum Energy Cost index value is configured as the lowest power consumption of all gNBs in a given area, and the maximum Energy Cost index values is configured as the highest of the maximum power consumption of all gNBs.

Q3:  What is the use case for configuring a unified mapping rule among multiple gNBs, i.e., all gNBs in the defined area? 
A: The coordination for energy saving can be done between one pair or more gNBs. Thus, all gNBs in a given area where energy saving would be performed must share the mapping and exchange Energy Cost. If Energy Cost is defined based on the maximum and minimum power consumption of each gNB, the ratio of the load of each gNB can be optimized, however the total power consumption of all gNBs in the area cannot be minimized.

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?
A: The OAM should configure the mapping to allow all gNBs in a given area to derive the Energy Cost appropriately with sufficient granularity. This configuration will vary depending on the size of the specific area and whether the gNBs are single-vendor or multi-vendors.

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)? 
A: In Release 18, RAN3 support only measured energy cost. gNBs have an AIML model that compares the measured energy cost of neighboring gNBs before and after an offload action to learn the impact of the offload action on the power consumption of neighboring gNBs. The gNB can use this AIML model to determine the offload action to minimize the total energy consumption of neighboring gNBs.

Q6: What are the requirements for the mapping rule? Should the mapping rule be same for all the gNBs in a given area?
A: It is up to the operator to decide which gNBs should share the same mapping rule. To reduce NW energy consumption, gNBs performing offloads to each other should share the same mapping rule.

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’?
A: As in Q6, the same time interval should be configured between gNBs performing offload actions for energy saving, and the Energy Cost to be exchanged should be a comparable metric.

Q8: SA5 kindly requests RAN3 for reference to the specification where the related requirement(s) and/or use case(s) are described.
A: RAN3 does not specified the detail of Energy Cost, mapping rule and time interval in release 18 specification.

Proposal 1:	Agree the answers for the reply LS to SA5.
Further discussion
As mentioned in our answer to Q8, RAN3 does not specify specific use cases or definition of Energy Cost. We can consider the following alternatives as further normative work.
· Alt1: RAN3 spec only mentions "Energy Cost is calculated based on the mapping rule defined in [SA spec]" and SA specifies the definition of Energy Cost.
· Alt2: Specify how Energy Cost is defined in RAN3 spec based on the mapping rule and how it is used by gNBs, SA specifies the definition of mapping rule based on RAN3 use case/requirements.
· Alt3: RAN3 spec does not specify the definition of Energy Cost, and SA only specifies that OAM provides mapping rule, and all the use case/definition of Energy Cost and the definition of mapping rule are up to implementation.
At least, we think RAN3 should go for Alt1 or Alt2 and specify the definition of Energy Cost and the mapping rule. Also, while we think there should not be any limitation by specifying on the use case of Energy Cost, we believe that how we define Energy Cost is important to ensure that this metric is understandable among gNBs. For this reason, we prefer Alt 1.
Proposal 2:	RAN3 should discuss following alternatives:
· Alt1: RAN3 spec only mentions "Energy Cost is calculated based on the mapping rule defined in [SA spec]" and SA specifies the definition of Energy Cost.
· Alt2: Specify how Energy Cost is defined in RAN3 spec based on the mapping rule and how it is used by gNBs, SA specifies the definition of mapping rule based on RAN3 use case/requirements.
· Alt3: RAN3 spec does not specify the definition of Energy Cost, and SA only specifies that OAM provides mapping rule, and all the use case/definition of Energy Cost and the definition of mapping rule are up to implementation.
Proposal 3:	RAN3 spec only mentions "Energy Cost is calculated based on the mapping rule defined in [SA spec]" and SA specifies the definition of Energy Cost. (Alt1)
Conclusions and proposals
Our proposals are summarized below.
Reply LS:
Proposal 1:	Agree the answers for the reply LS to SA5.
Further discussion:
Proposal 2:	RAN3 should discuss following alternatives:
· Alt1: RAN3 spec only mentions "Energy Cost is calculated based on the mapping rule defined in [SA spec]" and SA specifies the definition of Energy Cost.
· Alt2: Specify how Energy Cost is defined in RAN3 spec based on the mapping rule and how it is used by gNBs, SA specifies the definition of mapping rule based on RAN3 use case/requirements.
· Alt3: RAN3 spec does not specify the definition of Energy Cost, and SA only specifies that OAM provides mapping rule, and all the use case/definition of Energy Cost and the definition of mapping rule are up to implementation.
Proposal 3:	RAN3 spec only mentions "Energy Cost is calculated based on the mapping rule defined in [SA spec]" and SA specifies the definition of Energy Cost. (Alt1)

