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Start of first change
[bookmark: _Toc20141968][bookmark: _Toc27476459][bookmark: _Toc35960996][bookmark: _Toc44494656][bookmark: _Toc45099064][bookmark: _Toc51751877][bookmark: _Toc51752234][bookmark: _Toc58578567][bookmark: _Toc202522464]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	Void.
[3]	ITU-T Recommendation E.800: "Definitions of terms related to quality of service".
[4]	3GPP TS 24.501: " Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[5]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
[6]	3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[7]	3GPP TS 23.501: " System Architecture for the 5G System; Stage 2".
[8]	ETSI ES 203 228 V1.2.1 (2017-04): "Environmental Engineering (EE); Assessment of mobile network energy efficiency".
[9]	3GPP TS 28.310: "Management and orchestration; Energy efficiency of 5G".
[10]	ETSI 202 336-12 V1.2.1 (2019-02): "Environmental Engineering (EE); Monitoring and control interface for infrastructure equipment (power, cooling and building environment systems used in telecommunication networks); Part 12: ICT equipment power, energy and environmental parameters monitoring information model".
[11]	ETSI GS NFV-IFA 027 V4.0.25.2.1 (20202024-1109): "Network Functions Virtualisation (NFV) Release 45; Management and Orchestration; Performance Measurements Specification".
[12]	3GPP TS 38.314: "NR; layer 2 measurements".
[13]	3GPP TS 22.261: "Service requirements for the 5G system".
[14]	3GPP TS 38.214: "NR; Physical layer procedures for data".
[15]	3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".
[16]	3GPP TS 38.473: "NG-RAN; F1 Application Protocol (F1AP)".
[17]	3GPP TS 28.318: "Management and Orchestration; Network and Service Operations for Energy Utilities (NSOEU)".
[18]	3GPP TS 28.313: "Management and orchestration; Self-Organizing Networks (SON) for 5G networks".
[19]	3GPP TS 37.340: "Evolved Universal Terrestrial Radio Access (E-UTRA) and NR; Multi-connectivity; Overall Description; Stage 2"


Start of second change

[bookmark: _Toc202522581]6.7.3.1	NF Energy Consumption (EC)
[bookmark: _Toc202522582]6.7.3.1.1	Definition
a) ECNF
b) This KPI describes the Energy Consumption (EC) of a 5G Network Function (NF). This KPI is obtained by summing up the energy consumption of PNF(s) and/or VNF(s) which compose the NF. The unit of this KPI is J.
c) 
[image: ]
- How a 5GC NF is composed of VNFs and PNFs is implementation specific. In particular, whether a VNF instance (respectively PNF) is shared or not between more than one NF is implementation specific. Hence, the case where a VNF instance (resp. PNF) is shared between multiple NFs is out of scope of the present document;
- ECPNF represents the Energy Consumption (EC) of a PNF;
- ECVNF represents the Energy Consumption (EC) of a VNF. It is obtained by summing up the Energy Consumption (EC) of all its constituent VNFCs or collecting the energy consumption already associated to the VNF from NFV-MANO;
- In the present document:
# ECPNF is measured according to ETSI ES 202 336-12 [10],
# it is considered that ECVNF cannot be measured hence is estimated by different means, based on the VNF’s constituent VNFCs (see clause 6.7.3.1.2) or by collecting energy consumption already associated to the VNF from NFV-MANO (see clause 6.7.3.1.B). Therefore the resulting ECNF KPI is defined as:
[image: ]

Start of third change
[bookmark: _Toc202522583]
6.7.3.1.2	Estimated Virtualized Network Function (VNF) energy consumption based on its constituent VNFCs
a) ECVNF,estimated
b) A KPI that gives an estimation of the energy consumption of a VNF. This KPI is obtained by summing up the estimated energy consumption of its constituent Virtualized Network Function Components (VNFC). The unit of this KPI is J.
c) [image: ]
d) ManagedFunction
e) In the present document, the energy consumption of the VNFC is estimated by different means, based on the form of deployment of the VNFC and the availability of energy consumption measurements provided by other management and orchestration systems.
When the VNFC is realized with a virtual machine, ECVNFC,estimated is obtained by the following two options:
-	estimated based on its resource usage metrics as per clause 6.7.3.1.3, or
-	by collecting the total energy consumption of the VNFC, as per clause 6.7.3.1.A.
When the VNFC is realized with OS containers, ECVNFC,estimated is obtained by the following form:
-	by collecting the total energy consumption of the VNFC, as per clause 6.7.3.1.A.


Start of fourth change

[bookmark: _Toc202522584]6.7.3.1.3	Estimated Virtualized Network Function Component (VNFC) energy consumption based on resource usage metrics
a) ECVNFC,estimated
b) A KPI that gives an estimation of the energy consumption of a VNFC. In the present document, this KPI is obtained by taking the estimated energy consumption of the virtual compute resource instance on which the VNFC runs. The unit of this KPI is J.
c) [image: ]
d) ManagedFunction
e) In the present document, the energy consumption of the virtual compute resource instance is estimated based on either: 
- its mean vCPU usage, as per clause 6.7.3.1.4. The method for calculating ECVNFC,estimated is described in TS 28.310 [9] clause 6.3.2.2.1, or
- its mean vMemory usage, as per clause 6.7.3.1.5, or
- its mean vDisk usage, as per clause 6.7.3.1.6, or
- its I/O traffic volume, as per clause 6.7.3.1.7.

Start of fifth change

6.7.3.1.A	Estimated Virtualized Network Function Component (VNFC) energy consumption based on collected energy consumption
a) ECVNFC,estimated
b) A KPI that gives an estimation of the energy consumption of a VNFC. This KPI is obtained by collecting the total energy consumption of the VNFC instance over the collection period provided by NFV-MANO (named as EnergyConsumptionVnfc.vComputeId, see measurement "Energy consumption of VNFC instance" in clause 7.2.16 of ETSI GS NFV-IFA 027 [11]), which equals to the energy consumption of the VNFC. The unit of this KPI is J.
c) 
d) ManagedFunction
e) The method for collecting "Energy consumption of VNFC instance" is described in clause 6.3.2.A of TS 28.310 [9]. Note that even when the name of the collected measurement on "Energy consumption of VNFC instance" refers to vComputeId, the PM Job and performance reports providing such measurement indicate explicitly the identifier of the VNF instance (vnfInstanceId) and identifier of the VNFC instance (vnfcInstanceId) to which such measurements are associated (see clause 6.2.3 of ETSI GS NFV-IFA 027 [11]).

Start of sixth change

6.7.3.1.B	Estimated Virtualized Network Function (VNF) energy consumption based on collected energy consumption
a) ECVNF,estimated
b) A KPI that gives an estimation of the energy consumption of a VNF. This KPI is obtained by collecting the total energy consumption of the VNF instance over the collection period already associated and provided by NFV-MANO (named as EnergyConsumptionVnf, see measurement "Energy consumption of VNF instance" in clause 7.2.18 of ETSI GS NFV-IFA 027 [11]), which equals to the energy consumption of the VNF. The unit of this KPI is J.
c) 
d) ManagedFunction
e) The method for collecting "Energy consumption of VNF instance" is described in clause 6.3.2.A of TS 28.310 [9]. Note that the PM Job and performance reports providing such measurement indicate explicitly the identifier of the VNF instance (vnfInstanceId) to which it is associated (see clause 6.2.2 of ETSI GS NFV-IFA 027 [11]).
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