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1 Introduction

In this paper, we provide our views on LS from SA5 on Energy Cost and Energy Cost transmission over F1 Interface
	RAN3# 121 

Work on the measured EC transmission from gNB-DU to gNB-CU over F1 in R18. Whether reusing the current F1AP procedures or defining new procedures needs to be further discussed.


2 Discussion

2.1 Energy Cost over F1 Interface
In the last RAN3 meeting there was an agreement to discuss on how to transfer Energy Cost over F1 interface between gNB-DU to gNB-CU for calculation of EC at gNB level.
Over Xn interface the Energy Cost is transferred via the new Data Collection procedure. Hence our preference is to reuse the similar mechanism to transfer Energy Cost over F1 interface as well. The request for EC between nodes will be triggered by the Data Collection procedure. Over F1 other procedures cannot be triggered to retrieve EC from gNB-DU as the periodicities, termination and purposes will not match.

Proposal 1: Energy Cost shall be requested and reported between gNB-CU and gNB-DU via a new Data Collection procedure introduced over F1, similar to Xn Interface.

2.2 LS from SA5
	R3-235031

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? 

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?




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

Proposal 2: Operator should be responsible for defining the unified mapping rule for Energy Cost.

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)?
We think instantaneous power consumption will not be useful as it is applicable for that instance of reporting. Min/max/mean energy consumption over a duration would be useful in understanding the node’s EC. 

Proposal 3: Calculation of Energy Cost should be based 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)?

Based on the above proposal as we prefer min/max/mean energy consumption measurements (in KwH) made over a past period, the Energy Cost should be calculated in non-real time.

Proposal 4: Based on Proposal 3, we think Energy Cost should be calculated in non-real time.

2.
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?

Energy Cost is agreed to be calculated on a per node basis. For a disaggregated NG-RAN, individual nodes should calculate the EC and gNB-CU can have internal algorithm to provide a cumulative value of EC over Xn
Proposal 5: For disaggregated NG-RAN, individual nodes (gNB-DU) should calculate the EC and send to gNB-CU. gNB-CU can provide a cumulative value of EC over Xn based on internal algorithm.

3 Summary
Based on the above discussion the following Observations and Proposal are made 
Proposal 1: Energy Cost shall be requested and reported between gNB-CU and gNB-DU via a new Data Collection procedure introduced over F1, similar to Xn Interface.
Proposal 2: Operator should be responsible for defining the unified mapping rule for Energy Cost.

Proposal 3: Calculation of Energy Cost should be based on min/max/mean energy consumption measurements (in KwH) made over a past period (whose duration can be configured by the Operator)

Proposal 4: Based on Proposal 3, we think Energy Cost should be calculated in non-real time.

Proposal 5: For disaggregated NG-RAN, individual nodes (gNB-DU) should calculate the EC and send to gNB-CU. gNB-CU can provide a cumulative value of EC over Xn based on internal algorithm.

