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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References
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Rationale

5G network functions are subject to virtualization. In order to calculate the EE KPI, it is expected to be able to measure the Energy Consumption of the virtualized network functions of the 5G network. This contribution introduces the problem and investigates on how to estimate the energy consumed by virtualized network functions of the 5G network.
4
Detailed proposal

This document proposes the following changes in TR 28.813 [1].
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4.Y
Key Issue #Y: VNF Energy Consumption estimation
4.Y.1
Description

In Release 16, the Energy Consumption (EC), as defined in TS 28.552 [4] clause 5.1.1.19, is defined for Physical Network Functions (PNF) only, and associated to corresponding ManagedElement IOC instances.
In case of network functions composed of Virtualized Network Functions (VNF) running on a Network Function Virtualization Infrastructure (NFVI), it is expected to be able to measure the energy consumption of each VNF separately, aggregate it at the network function level and associate it to corresponding ManagedFunction IOC instances.
However, in a NFVI, the finest grain at which Energy Consumption can be measured is the NFVI Node, making it impossible to measure the energy consumed by each and every VNF separately given that a) a VNF can run on more than one NFVI node and b) a NFVI node can support more than one VNF.
As a workaround, it is proposed to estimate the Energy Consumption of each and every VNF composing network functions, aggregate it at the network function level and and associate it to the ManagedFunction IOC instance representing the management view of the network function.
4.Y.2
Potential solutions

4.Y.2.1
Potential solution #1: EC estimation based on relative vCPU usage 

4.Y.2.1.1
Introduction

In TS 28.622 [X] clause 4.3.4.2, the ManagedFunction IOC attribute ‘vnfParametersList’ lists the VNF instance(s) forming the ManagedFunction. This ManagedFunction IOC relation to VNF class is also represented in [Y] as follows:
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ETSI GR NFV-IFA 015 [Y] states that:

- a VNF is composed of 1-to-many VNF Component(s) (VNFC) – see diagram below.
- a VNFC runs over a single VirtualisationContainer – see diagram below.
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, where a Virtualisation Container is defined in ETSI GR NFV 003 [Z] as follows:

“
partition of a compute node that provides an isolated virtualised computation environment.

NOTE: Examples of virtualisation container includes virtual machine and OS container.
”.
Hence, a Virtualisation Container runs on a single NFVI Compute Node. A NFVI Compute Node may support 1-to-many Virtualisation Container(s).
To summarize:
- A network function (e.g. SMF in 5GC), represented from the management point of view by a ManagedFunction IOC instance, when realized by software running on NFVI, is composed of 1-to-many VNF instances, where each VNF instance pertains to one and only one network function;

- Each VNF instance may be composed of 1-to-many VNFC instances, where each VNFC instance pertains to one and only one VNF instance;

- Each VNFC instance runs on one and only one Virtualisation Container, which is a partition of a NFVI Compute Node;
- Each VNFC instance utilizes virtual CPUs of one single NFVI Compute Node;
- Each NFVI Compute Node hosts zero-to-many VNFC instances.
Given that it is impossible to measure the energy consumed by each and every VNFC instance separately, aggregate it at the VNF instance level and then at the network function (e.g. SMF) level, it is proposed here to estimate VNFC instance energy consumption relatively to the NFVI Compute Node (on which it runs) energy consumption, in the same proportion as the VNFC instance virtual CPU usage relatively to the NFVI Compute Node (on which it runs) CPU usage during the same measurement period. This proposed solution does not consider NFVI Storage Nodes. 
Here below is an illustration of the proposed solution on a virtualized SMF instance:

1.
Consider SMF-1 is a 5GC Network Function instance;
2.
Consider SMF-1 is composed of 2 VNF instances:
- VNF-11 (e.g. a load balancer), and
- VNF-12 (e.g. where the SMF logic is running);
3.
Consider VNF-11 is composed of 2 VNFC instances (output from network planning):
- VNFC-111 (running on NVFI Node X), and
- VNFC-112 (running on NFVI Node Y);
4.
Consider VNF-12 is composed of 2 VNFC instances (e.g. output from network dimensioning):
- VNFC-121 (running on NFVI Node Z), and
- VNFC-122 (running on NFVI Node T);
5.
Suppose that, during a given time period:

5.1 VNFC-111 has used 30% of the vCPU of NFVI Node X (calculated by VNFM based on input data from the VIM in charge of NFVI Node X),

5.2. VNFC-112 has used 35% of the vCPU of NFVI Node Y (calculated by VNFM based on input data from the VIM in charge of NFVI Node Y),

5.3. VNFC-121 has used 20% of the vCPU of NFVI Node Z (calculated by VNFM based on input data from the VIM in charge of NFVI Node Z),

5.4. VNFC-122 has used 60% of the vCPU of NFVI Node T (calculated by VNFM based on input data from the VIM in charge of NFVI Node T);
6.
Based on the measurement obtained at step 5.1, it can be estimated that VNFC-111 has consumed 30% of the energy consumed by NFVI Node X during the same time period;
7.
Based on the measurement obtained at step 5.2, it can be estimated that VNFC-112 has consumed 35% of the energy consumed by NFVI Node Y during the same time period;
8.
Based on the measurement obtained at step 5.3, it can be estimated that VNFC-121 has consumed 20% of the energy consumed by NFVI Node Z during the same time period;
9.
Based on the measurement obtained at step 5.4, it can be estimated that VNFC-122 has consumed 60% of the energy consumed by NFVI Node T during the same time period;
10.
The energy consumed by NFVI Nodes X, Y, Z and T during the same time period is measured separately. Let’s name these measurements as EC-X, EC-Y, EC-Z and EC-T respectively;
11.
Finally, the energy consumed by SMF-1 can be estimated by the sum of:

a.
30% of EC-X,

b.
35% of EC-Y,

c.
20% of EC-Z,

d.
60% of EC-T.

12.
End.
4.Y.2.1.2
Description

Editor's Note:
This clause further details the potential solution and any assumptions made.
	End of change
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