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1
Decision/action requested

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

[1]
TR 28.813 0.4.0: Study on new aspects of Energy Efficiency (EE) for 5G
3
Rationale

This contribution proposes update the ResourceConsumption5GC Estimation.
4
Detailed proposal

This document proposes the following changes in TR 28.813 [1].

	1st Change


 4.2.2.4
Potential solution #1 for ResourceConsumption5GC Estimation
4.2.2.4.1
Introduction

This potential solution focuses on the definition of ResourceConsumption5GC appeared in:
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4.2.2.4.2
Description
The ResourceConsumption5GC (which is also denoted as R5GC) is defined as the resource allocated to all 5GC NF. 
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where RNF represents the resource allocated to a 5GC NF.
Since the 5GC NF is composed of 1 to many VNFs, the resource allocated to 5GC NF is the sum of the resource allocated to the VNFs composing the 5GC NF.
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where RVNF represents ResourceConsumption.

The resource considered are Virtualization Container (VC) resources and Virtual Network resources. Therefore, R5GC can be further denoted as {RNF, cpu,  RNF, memory, RNF, storage}. Moreover, as 5GC NF is composed of 1 to many VNFs, we have the following definitions:

· RNF, cpu is CPU resource consumption, defined as the sum of the used CPU capacity of the underlying VCs allocated to each of the VNFs composing the 5GC NF.

· RNF, memory is memory resource consumption, defined as the sum of the total memory used of the underlying VCs allocated to each of the VNFs composing the 5GC NF.

· RNF, storage is storage resource consumption, defined as the sum of the total storage used of the underlying VCs allocated to each of the VNFs composing the 5GC NF.

NOTE1: NF is composed of VNF(s). VNFs are composed of VNFC(s). VNFC is deployed on Virtualization Container(s). Therefore, the summation of the resource used by the VNFs composing the 5GC NF is based on the measurement of the corresponding VNFCs' resource consumption on the VCs. And this can be expressed as the following:
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NOTE2: The consumption of the resource of different kinds may not be able to be added together. But the consumption of the resource of the same kind will be added together. Therefore, for each VNF, there will be a summation of resource consumption for each kind of resource, e.g. the total CPU resource consumption, the total memory resource consumption, etc. And they will be used or considered separately. And similarly, for each NF, there will be a summation of resource consumption for each kind of resource, based on the resource consumption of the VNFs. And they also will be used or considered separately. And so is for the 5GC.
Since each of the VNFs composing the 5GC NF may not be the only VNF running on a NFVI, the virtual resource consumption of the each VNF needs to be measured separately. 
Resource consumption can be measured through performance monitoring, which could be external monitoring tools or  monitoring functions provided by NFV infrastructure.
The CPU resource consumption of the VNFC is denoted as RVNFC,CPU and it can be derived based on all the vCPUs allocated to it as the following:
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For each vCPU allocated to the VNFC instance, the vCPU Resource Usage is calculated as the average Process Utilization of the VNFC instance during a given time period multiplied by cpu clock speed and number of cores of the NFVI node where the VNFC is located.

Process Utilization is defined in ETSI GS NFV-TST 008 clause 6.6 as the ratio of the total time that one or more compute resources (according to the defined scope) execute instructions in the specified execution context during the measurement interval to the time in the measurement interval, expressed as a percentage,
The measurement of the memory resource consumption of the VNFC is denoted as RVNFC, memory and it can be derived as the amount of memory used by VNFC (cf. the metric ‘Memory Used’ defined in ETSI GS NFV-TST 008 clause 8.6).


The storage usage of the VNFC is denoted as RVNFC, storage. As the methods of measurement for storage systems vary widely and depend on the implementation, the measurement of the RVNFC, storage may not be defined in this version of the document.
Editor's Note:
It is FFS whether the measurement of the storage resource consumption should be defined. 
Based on the CPU resource consumption of the VNFC, the CPU resource consumption of the VNF can be estimated as  the following:
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And the CPU resource consumption of the NF and the 5GC can be estimated accordingly:
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Similarly, the memory resource consumption of the VNF, NF, and 5GC can be estimated:
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And the estimation of the resource consumption of the NF and 5GC can be derived as:
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In this version of the document, it is assumed that: 

-
the resource allocated to a NF/VNF/VNFC other than CPU and Memory are not included. 

-
each VNFC instance pertains to one and only one VNF instance,

-
each VNF instance pertains to one and only one Network Function,

-
each VNFC instance utilizes virtual CPUs pertaining to one and only one NFVI node.
	End of changes
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