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1. Overall Description:

3GPP TSG WG5 (Telecom Management) has an ongoing Rel-17 study on new aspects of Energy Efficiency (EE) for 5G networks. One of the key issues addressed in this study is the definition of the EE KPI for a 3GPP network function, which is the ratio between something which depends on the type of network function (not detailed here, on purpose), and the Energy Consumption (EC) of the network function.
The Energy Consumption of a 3GPP NF is defined as the sum of the EC of the PNF(s) and/or VNF(s) that compose the NF. As the EC of a VNF can’t be measured via metering yet, SA5 is proposing to estimate it. Hence, the estimated EC of a VNF is defined as the sum of the estimated EC of the VNFC(s) that compose the VNF.
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The estimated EC of a VNFC is defined as the sum of the estimated EC of the virtual compute resource(s) that support the VNFC.
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ECvirtualCompute,estimated represents the estimated EC of a virtual compute resource. The EC of a virtual compute resource X is estimated as a proportion of the EC of the NFVI node on which the virtual compute resource runs, this proportion being obtained by dividing the vCPU mean usage of the virtual compute resource X (cf. ETSI GS NFV-IFA 027 V4.0.2 (2020-11) clause 7.1.2), by the sum of the vCPU mean usage of all virtual compute resources running on the same NFVI Node as X, as defined by the equation below:
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, where:

· VCpuUsageMean is the mean vCPU usage of the virtual compute resource, provided by NFV MANO (cf. ETSI GS NFV-IFA 027 V4.0.2 (2020-11) clause 7.1.2),
· - [image: image4.emf] is the sum of the vCPU mean usage of all virtual compute resources running on the same NFVI Node, provided by NFV MANO,
· ECNFVINode,measured is the measured energy consumption of the NFVI node on which the virtual compute resource runs, as per ETSI ES 202 336-12.
SA5 thinks that the above definition of ECvirtualCompute,estimated offers only a coarse-grained estimation of the energy consumed by a virtual compute resource, based on its vCPU mean usage (provided by VIM to VNFM). For a more accurate estimation, more factors would need to be considered such as e.g. (this list is not exhaustive):

· the number of vCPUs used by the virtual compute resource,

· the type/architecture of physical CPUs of the NFVI Node,

· the CPU clock rate,

· the percentage of physical CPU allocated to each virtual compute resource, etc.

A more accurate estimation could be obtained if the NFV MANO system could either:

1. consider these factors when calculating vCPU usage mean, or

2. provide the 3GPP management system with such information.
In this study, SA5 current working assumptions are summarized here below (note that they may evolve in the future):

· the energy consumption of each NFVI node can be measured (cf. ETSI ES 202 336-12),

· the energy consumption of VNF / VNFC instances is not measurable hence it should be estimated,

· each VNFC instance pertains to one and only one VNF instance (cf. ETSI GR NFV-IFA 015),

· each VNF instance pertains to one and only one Network Function (cf. TS 28.622 clause 4.3.4.2),

· there is a 1-to-1 relationship between VNFC instance and virtual compute resource (cf. ETSI GR NFV-IFA 015),

· there is a 1-to-many relationship between virtual compute resource and vCPU,

· there is a 1-to-many relationship between vCPU and CPU Core,

· there is a 1-to-many relationship between NFVI Node and Physical CPU,

· there is a 1-to-many relationship between Physical CPU and CPU Core,

· all CPU cores allocated to a vCPU run on the same Physical CPU,

· VNF / VNFC instances are not containerized

, as illustrated in the figure below:
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SA5 would like to ask ETSI NFV to:
1. Provide your feedback on SA5 current working assumptions

2. Provide your feedback (if any) on the proposed method to estimate the Energy Consumption of VNFs (based on relative vCPU Mean Usage and NFVI node Energy Consumption)

3. Provide your feedback on SA5 statements wrt. the non-accuracy of the vCPU Mean Usage performance measurement data provided by MANO to the 3GPP management system

4. Indicate whether more accurate performance measurement data, in particular for vCPU usage mean, could be defined by ETSI NFV so that the 3GPP management system could get more accurate data from NFV MANO to calculate its EE KPI. 
2. Actions:

To ETSI NFV:

1. Provide your feedback on SA5 current working assumptions

2. Provide your feedback (if any) on the proposed method to estimate the Energy Consumption of VNFs (based on relative vCPU Mean Usage and NFVI node Energy Consumption)

3. Provide your feedback on SA5 statements wrt. the non-accuracy of the vCPU Mean Usage performance measurement data provided by MANO to the 3GPP management system

4. Indicate whether more accurate performance measurement data, in particular for vCPU usage mean, could be defined by ETSI NFV so that the 3GPP management system could get more accurate data from NFV MANO to calculate its EE KPI. 
3. Date of Next TSG-SA WG5 Meetings:

SA5#139
11-20 October 2021
Electronic meeting
SA5#140
24-28 January 2021
Sophia-Antipolis, FR (TBC)
SA5#141
4-8 April 2021
TBD, US (TBC)
