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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 pCR introduces a potential solution for the use case introduced in S5-241462.
4	Detailed proposal
The following changes are proposed for TR 28.880[1].
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5.B	Use case #<X>: VNFs energy consumption estimation for the objective of energy consumption comparison
5.B.1	Description
Editor’s note: This clause provides a description of the use case.
5.B.2	Potential requirements
Editor’s note: This clause captures potential requirements.
5.B.3	Potential solutions
5.B.3.i	Potential solution #<i>: VNF energy consumption estimation considering energy efficiency of data centers  
5.B.3.i.1	Introduction
In this potential solution, an enhancement is proposed to the VNF energy consumption KPIs. 
The enhancement is proposed for the KPIs related to the energy consumption of the virtual compute resource instance estimated based on the following, (see clause 6.7.3.1.3 of TS 28.554 [a]):
- its mean vCPU usage, or
- its mean vMemory usage, or
- its mean vDisk usage, or
- its I/O traffic volume.
The data centre-level solutions are proposed that can be used to estimate the energy consumption of a VNF and compare the energy consumption of two or more VNFs that are either in situation 1 or 2 or 3.
5.B.3.i.2	Description
The KPIs defined in clause 6.7.3.1.3 of TS 28.554 [a], is proposed to be enahnced to consider the power usage effectiveness (PUE) (defined in ISO/IEC 30134-2:2016 [c]) of the data centre on which the virtual compute resource instance is running.  
A multiplication of the estimated energy consumption of an instance of virtual compute in server level () with P (representing the PUE) of the datacentre that the virtual compute is running can lead to a more accurate and comprehensive solution for estimating overall energy consumption of a virtual compute in comparison to estimating energy consumption of an instance of virtual compute in server level. In addition, it can be used to compare the VNFs that are located in different data centres. 
The KPI is enhanced to include PUE factor represented by P, as described below: 

P is the power usage effectiveness (PUE) [c] of the data centre on which the virtual compute resource instance is running.  PUE describes how efficiently a data centre uses energy. It is a ratio (KPI information) about energy efficiency of the datacenter. According to [d], PUE is a KPI information about the data centre. It is the ratio of the total amount of energy used by a data centre facility (i.e., including both IT and non-IT equipment) to the energy delivered to IT equipment. 


NOTE 1: If the VNF is hosted in telecom site, P is defined as Site Energy Efficiency (SEE) [b]. SEE is a metric used to determine the energy efficiency of a telecommunication site. It is defined by the ratio of "IT equipment energy" and "Total site energy", which generally includes rectifiers, cooling, storage, security and IT equipment. For datacentres, the "Total site energy" more globally includes building load, powering equipment (e.g. switchgear, uninterruptible power supply (UPS), battery backup), cooling equipment (e.g. chillers, Computer Room Air Conditioning unit (CRAC)) and IT equipment energy.
5.X.4	Evaluation of potential solutions
Editor's Note:	This clause provides the evaluation of potential solutions.
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