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1	Decision/action requested
The group is requested to discuss and approve the pCR below.
2	References
[1]          3GPP TR 28.880: " Study on energy efficiency and energy saving aspects of 5G networks and services"
3	Rationale
This contribution proposes to add a new use case to provide appropriate solutions for estimating energy consumption of VNFs. The solutions should be accurate and fair enough to be used for comparing energy consumption of two or more VNFs which are in located either in the same or different locations. 
The proposed solutions for this use case should be accurate enough to be also used for the scenarios such as selecting the most appropriate VNFs in aspect of energy consumption. For example, the proposed solutions should be able to support the scenario that two or more VNFs of the same type are hosted in different locations (e.g., with different data centre size or cooling systems) where one of the VNFs according to their estimated energy consumption may be preferred to the others.
This use case is related to the following objective that is described in SI FS_Energy_OAM_Ph3.
· WT-1.1 Study new or enhanced Energy Consumption (EC) and Energy Efficiency (EE) KPIs and measurements, e.g. for new types of network slices, RAN sharing, etc.
4	Detailed proposal
The following changes are proposed for TR 28.880[1].
	1st Change




5.B	Use case #<X>: VNFs energy consumption estimation for the objective of energy consumption comparison
5.B.1	Description
Having energy consumption information of VNFs can be useful and even necessary for making energy-related decisions. Especially for the decisions that we need to compare energy consumption of two or more VNFs (e.g., energy-aware VNF selection), the energy consumption estimation solutions should be accurate and fair enough by considering appropriate metrics, details and granularities. For example, energy consumption of a VNF depending on some metrics such as the energy efficiency of the server and the data center that the VNF is running on them can vary. In other words, two VNFs having the same charectristics and resource usage in different locations may have different energy consumption. As a result, this use case proposes fair and accurate enough solutions to estimates energy consumption of VNFs mainly for the objective of comparing energy consumption of VNFs that may be situated in different locations and/or conditions.
According to the KPIs defined in Clause 6.7.3.1.2 of TS 28.554 [a], energy consumption of a VNF can be estimated by summing up the estimated energy consumption of its constituent Virtualized Network Function Components (VNFCs). Where the energy consumption of a VNFC can be obtained by taking the estimated energy consumption of the virtual compute resource instance on which the VNFC runs. The energy consumption of a virtual compute resource instance can be approximated as a proportion of the energy consumption of the NFVI node on which the virtual compute resource instance runs. For the virtual compute resource instance X, this proportion can be obtained by dividing the mean resource usage of the virtual compute resource instance X, by the sum of the mean resource usage of all virtual compute resource instances running on the same NFVI Node as X. Here, the mean resource usage can be considered as either mean vCPU usage or mean vMemory usage or mean vDisk usage or mean I/O traffic volume (see clause 6.7.3.1.3 of TS 28.554 [a] for the defined KPIs). As this method is based on measuring energy consumption of NFVI nodes, this can be called server level VNF energy estimation method.
For estimating and comparing energy consumption of VNFs, there can be one of the following situations:
1) All VNFs are located in the same servers.
2) VNFs are located in different servers but similar data centres.
3) VNFs are located in different data centres.
The above-mentioned server level VNF energy estimation method can be used to compare the energy consumption of the VNFs that are located in the same data centre (i.e., situations 1 and 2). But it would not provide correct metrics when the VNFs are located in different locations. In situation 3, for example, energy consumption of two VNFs with the same characteristics and resource usage can be different because of the difference in energy efficiency of the data centres. 
5.B.2	Potential requirements
	Requirement label
	Description

	PREQ-EE_Exp-1
	MnS producer should have the capability to report the estimated energy consumption of a 5G network function that is composed of Virtualized Network Functions (VNF) to its authorized consumers.



5.B.3	Potential solutions
5.B.3.i	Potential solution #<i>: <Potential Solution i Title> 
5.B.3.i.1	Introduction
Editor's Note:	This clause describes briefly the potential solution at a high-level.
5.B.3.i.2	Description
Editor's Note:	This clause further details the potential solution and any assumptions made.
5.B.4	Evaluation of potential solutions
Editor's Note:	This clause provides the evaluation of potential solutions.



	End of change




