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1 Introduction

In the last RAN3#119bis-e, few agreements were made with respect to Energy Saving action as shown below. In this paper we discuss the remaining open issues on ES optimization.
	RAN3# 119bis-e 

Which of the following two options to be selected for inferred and measured EC definition:

1)
Inferred EC represents the node level EC value assuming that an additional load is served; Measured EC represents the actual node level EC value, e.g. after an additional load is transferred

2)
Inferred EC represents the delta increase of the EC value assuming that an additional load is served; Measured EC represents the delta increase of the EC value after an additional load is transferred

It is agreed that the Energy Cost is a node level parameter. Further EC granularities are out of scope of Rel18.
The following information are supported for the definition of “Additional Load”:

-
Number of RRC connections to be offloaded, 

-
Number of Active UEs to be offloaded 

-
PRB load to be offloaded (the definition needs to be discussed further)

-
Average UL/DL PDCP SDU data volume to be offloaded

-
Target Cell of the offloading action

WA: Use the already introduced AI/ML Information Reporting Initiation (Class 1 – AI/ML INFORMATION REQUEST/RESPONSE) procedure to signal to the target NG-RAN node a description of the “additional load”. Use the AI/ML Information Reporting (Class 2 – AI/ML INFORMATION UPDATE) procedure to allow the target NG-RAN node to report the estimation of the Energy Cost (name of the procedures to be further discussed) 

Whether to use a new Class 1 procedure where the source NG-RAN node requests to the target NG-RAN node an estimation of the Energy Cost for an additional load and where the target NG-RAN node responds with the requested estimation of the Energy Cost




2 Discussion

Energy Cost was agreed to be exchanged at node level and not at cell level for ES use case. With node level EC, it is unclear whether individual node level EC will be exchanged over Xn for a disaggregated gNB. Hence we propose to discuss node level EC for disaggregated gNB

Proposal 1: RAN3 to discuss node level EC implies gNB level or gNB-DU, gNB-CU level indication for a disaggregated gNB which shall be exchanged over Xn

We think it is useful to exchange actual EC for ES actions in both periodic fashion and in one shot reporting.

Proposal 2: Measured EC (actual node level EC) should be exchanged over Xn both periodically and one shot Reporting
The additional load parameter should help the receiver to understand the load being offloaded and use the additional load to predict the delta ES. Hence the additional load should be associated with number of UEs, bearers and UE average throughput. 
Proposal 3: Definition of Additional load should mandatorily include the following for the target node to evaluate inferred EC


Number of UEs


Number of bearer/PDU session per UE


UE average throughput (definition to be discussed further)

In the last meeting it was not conclusive if inferred EC should be delta value or the full inferred EC value. We think the target node should provide the complete measured EC along with complete inferred EC for additional load estimation to the source. The source node can calculate the delta increase in EC based on the difference between measured EC and Inferred EC. 

If only delta is provided for Inferred EC, then it is not possible at the source to understand delta as against which base value of EC. 

Proposal 4: For estimation of EC due to additional load, Target node should provide both complete measured EC and complete inferred EC. The difference between Inferred and measured EC will provide the delta EC due to additional load at the target.
After the ES offloading action, the target should provide the complete measured EC to the source. This will help the source to derive the actual delta increase in EC due to ES offloading action.

Proposal 5: After the ES action, which is Handover of UEs, the target node should provide complete measured EC which can be used at the source node to compute the actual increase in EC at the target. 

3 Summary
Based on the above discussion the following Observations and Proposal are made 
Proposal 1: RAN3 to discuss node level EC implies at a gNB level or gNB-DU, gNB-CU level indication for a disaggregated gNB which shall be exchanged over Xn

Proposal 2: Measured EC (actual node level EC) should be exchanged over Xn both periodically and one shot Reporting.
Proposal 3: Definition of Additional load should mandatorily include the following for the target node to evaluate inferred EC


Number of UEs


Number of bearer/PDU session per UE


UE average throughput (definition to be discussed further)

Proposal 4: For estimation of EC due to additional load, Target node should provide both complete measured EC and complete inferred EC. The difference between Inferred and measured EC will provide the delta EC due to additional load at the target.

Proposal 5: After the ES action which is Handover of UEs, the target node should provide complete measured EC which can be used at the source node to compute the actual increase in EC at the target. 

