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1
Decision/action requested

In this box give a very clear / short /concise statement of what is wanted.
2
References

[1] 
3GPP TR 28.880 v0.2.0: “Study on energy efficiency and energy saving aspects of 5G networks and services”.
3
Rationale
This contribution proposes to enhance the potential solution for energy consumption of VNF/VNFC to support both estimated and measured energy consumption. This is related to WT-1.1.
4
Detailed proposal

It is proposed to make the following changes to TR 28.880 [1].
	Second Change


5.2
Use case #2: Obtaining energy consumption of VNF/VNFC 
5.2.1
Description

For Energy Consumption (EC) of VNF/VNFCs estimated measurement is supported as defined in clauses 6.7.3.1.2 and 6.7.3.1.3 of TS 28.554 [2]). The way to calculate the estimated VNF/VNFC energy consumption requires obtaining the sum of the vCPU mean usage of all virtual compute resource instances running on the same NFVI Node during the same observation period, all separately provided by NFV MANO (see clause 7.1.2 of ETSI GS NFV-IFA 027 [6]). 

The issue is that there is no easy way to obtain all virtual compute resource instances information running on the same NFVI Node and measure the vCPU, vMemory or vDisk mean usage for all of them. The measurement method as described in clause 7.1.2 of ETSI GS NFV-IFA 027 [6] does not support setting the measurement scope on the same NFVI Node. Some other mechanism to know all the virtual compute resource instances information running on the same NFVI Node is required.
In addition, method for obtaining energy consumption of VNF/VNFC in practical implementation might be more complicated than the estimation method currently defined in in clauses 6.7.3.1.2 and 6.7.3.1.3 of TS 28.554 [2] which is simply based on vCPU, vMemory or vDisk mean usage. Diverse power measurement models and tools for obtaining the EC are possible depending on the operator deployment scenarios. 
As described in clause 7.1.18 and clause 7.4.12 of ETSI GS NFV-IFA 027 [6], a generic energy consumption of virtual compute and OS container workload is provided. For energy consumption of virtual compute, instead of obtaining all virtual compute resource instances information running on the same NFVI Node and measure the vCPU, vMemory or vDisk mean usage for all of them, VIM receives the energy measurements for the virtual compute resource instances directly from NFVI and then sums the energy consumption measurement values received in the collection period. The exact method for obtaining the energy consumption of the virtual compute instance is left to implementation.
As an enhancement, this use case is to study:

a) potential enhancements to existing Energy Consumption (EC) of VM-based VNF/VNFCs measurement and 

b) potential extension to Energy Consumption (EC) of containerized VNF/VNFCs measurement.
5.2.2

Potential Requirements
REQ-ENHANCEMENT-MEAS-01: The 3GPP management system should have a capability to provide the energy consumption of an NF realized by VM-based VNF/VNFCs.
REQ-ENHANCEMENT-MEAS-02: The 3GPP management system should have a capability to provide the energy consumption of an NF realized by OS container-based VNF/VNFCs.
5.2.3
Potential solutions
5.2.3.i
Potential solution #<i>: <Obtain energy consumption of a NF realized by VM or OS container based VNF/VNFC > 

5.2.3.i.1
Introduction

In this potential solution, a new alternative formula is proposed to calculate the energy consumption (EC) of a network function (NF). 
5.2.3.i.2
Description

The KPI for Energy Consumption (EC) of a 5G Network Function (NF) is defined in clause 6.7.3.1.1 in TS 28.554 [x], and it is considered that ECVNF (Energy Consumption of a VNF) is estimated based on vCPU, vMemory or vDisk mean usage ratio.
According to ETSI GS NFV-IFA 027 V5.1.1 [2], energy consumption of a VM or an OS container workload can be also directly provided by the ETSI NFV’s NFV-MANO system, which is computed by the NFV-MANO measurement proeducer based on energy consumption measurements received from NFVI or CIS,  and the exact method for estimating or measuring the energy consumption in the NFVI or CIS is not defined and left to implementation. So it is proposed to modify the current definition of ECNF by using a generic definition of energy consumption of VNF enabling both the current (vCPU, vMemory or vDisk mean usage based) and new (ETSI GS NFV-IFA 027 V5.1.1 based) options to exist. 
5.2.3.i.2.1
Formula of ECNF
The formula of ECNF is described as below:
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and ECVNF represents the total energy consumption of a VNF, which is obtained by summing up the energy consumption of its constituent Virtualized Network Function Components (VNFC). The unit of this KPI is J. 
5.2.3.i.2.2
Formula of energy consumption of VNF
The formula of ECVNF is described as below: 
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And ECVNFC represents the energy consumption of a VNFC.
 

When VNFC is realized with virtual machine,  ECVNFC is obtained by the following two options:
a. by the existing mechanism which estimate the energy consumption of the VNFC based on its resource usage metric provided by ESTI NFV MANO which is either: 

-
mean vCPU usage, as per clause 6.7.3.1.4 of TS 28.544 [2], or 

-
mean vMemory usage  as per clause 6.7.3.1.5 of TS 28.544 [2], or

-
mean vDisk usage as per clause 6.7.3.1.6 of TS 28.544 [2], or

-
I/O traffic volume as per clause 6.7.3.1.7 of TS 28.544 [2].

b. or by collecting the total energy consumption of the virtual resource on which VNFC runs over the collection period provided by ETSI NFV MANO (see clause 7.1.18 of ETSI GS NFV-IFA 027 [2]) which equals to the energy consumption of VNFC.
When VNFC is realised with OS containers, 

ECVNFC is obtained by the following two options:
a. by estimating the energy consumption of the VNFC based on the resource usage metric provided by ESTI NFV MANO which is either: 
-
mean CPU usage as per clause 7.4.2 of ETSI GS NFV-IFA 027 [2], or 
-
mean memory usage as per clause 7.4.4 of ETSI GS NFV-IFA 027 [2], or

-
mean usage of storage resource as per clause 7.4.10 of ETSI GS NFV-IFA 027 [2], or
-
number of incoming bytes as per clause 7.4.6 and 7.4.8 of ETSI GS NFV-IFA 027 [2].
Similar to clause 6.7.3.1.4, 6.7.3.1.5, 6.7.3.1.6 and 6.7.3.1.7 of TS 28.544 [2], the energy consumption of the VNFC is estimated as a proportion of the energy consumption of the compute node on which the VNFC runs. This proportion is obtained by dividing the resource mean usage of the VNFC instance, by the sum of the resource mean usage of all VNFC instances running on the same compute Node. 
b. or by collecting the energy consumption of the container workload realizes the VNFC over the collection period provided by ETSI NFV MANO (see clause 7.4.12 of ETSI GS NFV-IFA 027 [2]) which equals to the energy consumption of VNFC. 
Editor’s Note:
If ETSI GS NFV-IFA 027 is further updated theto include actual energy consumption of VNF/VNFC, references may also be added here.
5.2.4
Evaluation of potential solutions

Editor's Note:
This clause provides the evaluation of potential solutions.
