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1. Overall description:
ETSI ISG NFV would like to thank 3GPP SA5 for their liaison and keeping the ISG informed about the progress in the work items related to "energy efficiency of 5G networks", as provided in the incoming LS referenced above.

We would like to take the opportunity of replying to your previous LS to inform about the completion of the informative work about "energy efficiency and energy savings" in NFV. The informative work has been completed with the publication of the ETSI GR NFV-EVE 021 "Network Functions Virtualisation (NFV) Release 5; Evolution and Ecosystem; Report on energy efficiency aspects for NFV". A link to the published version follows:
https://www.etsi.org/deliver/etsi_gr/NFV-EVE/001_099/021/05.01.01_60/gr_NFV-EVE021v050101p.pdf

ETSI ISG NFV would like to also inform that the ISG is developing the work about "energy efficiency and energy savings" as part of the NFV Release 5 feature FEAT29 on "Green NFV". The scope of the feature is the following:
· Analyse aspects of NFV (VNF design, NFV-MANO and VNF operation, deployment configuration of NFV-MANO, NFVI, etc.) that have impact on energy consumption and those that can enable smart energy NFV and power saving features.
· Identify design guidelines needed for optimizing energy consumption.
· Specify enhancements to specifications on interfaces and information model, augment exposed KPIs and metrics to enable resources orchestration and VNF/NS LCM to operate following power saving policies.

Information about the feature and its status is available from the NFV wiki pages at the following link https://nfvwiki.etsi.org/index.php?title=Feature_Tracking#FEAT29:_Green_NFV.

Normative work will follow-up by updating existing ISG group specifications (GS) specifying the NFV architectural framework, interfaces/APIs, NFV descriptors (e.g., VNFD and NSD) and metrics. A summary of key aspects expected to be specified normatively include:
· Inventory of physical resources in the NFVI subject to power consumption,
· Power state management at different levels in the stack, related to all NFV-MANO managed objects (such as physical resources, virtualized resources, containerized resources, VNF, and NS instances),
· Capabilities to perform virtualized resource and containerized workload placements considering energy-related requirements,
· Collection and exposure of power consumption and energy metrics associated to all managed objects,
· Specification of "energy-related metrics and KPIs" associated to all managed objects, and
· Specification of power profiles, such as for VNFs.

Based on the study work performed with the ETSI GR NFV-EVE 021, it is expected that the ETS ISG NFV will leverage (e.g., by referencing or profiling), where available, existing standards and solutions in the domain of "energy efficiency and energy savings"; hence, some documentation produced by 3GPP SA5 might be considered.
In addition, based on the planned work that was announced in your previous LS, we would like to provide the following additional information:

Point 1)
From your LS:
"3GPP SA5 has now initiated its Release 18 work on energy efficiency and energy saving in 5G networks. The main objectives are to:
· …
· Specify further the EC of a 5G NF when it is composed of VNF(s), by e.g.:
· Include additional measurements obtained from NFV MANO, such as e.g. virtual disk usage, virtual link usage, in addition to the virtual CPU usage

Additional information from ETSI ISG NFV:
ETSI GR NFV-EVE 021 has analysed use cases and solutions to address key issues about the energy metrics related to VNFs. As per the study work, the expectation is that it would be possible to derive actual VNF power consumption by collecting relevant metrics about power consumption of underlying virtualized resources without having to rely on estimated values based on other metrics. Furthermore, even though major parts of the study work have taken, as a baseline, virtualized compute resources and OS containers (compute type of components), the ETSI ISG NFV intention is to make extensible the functionality to collect power consumption for any kind of NFVI resources, if feasible. More information is available in the referenced GR.

Point 2)
From your LS:
· Define the EC of a 5G NF when it is composed of Containerized VNFs (in Release 17, only VM-based VNFs have been considered)

Additional information from ETSI ISG NFV: 
ETSI GR NFV-EVE 021 has analysed use cases and solutions to address key issues about the energy metrics related to VNFs, not only for the VM-based case, but also for containerized VNF/VNFC. More information is available in the referenced GR.

Of course, for both points, we cannot provide, at this moment, references to normative work outcomes, as the start of the normative work is just to be started. We will keep 3GPP SA5 informed about the progress of the normative work.


2. Actions:
ETSI ISG NFV kindly requests 3GPP SA5 to consider the above information for the development of its work items about " energy efficiency of 5G networks" and the potential for being able to collect in the future more accurate measurements about power consumption from NFV-MANO.

3. Date of next meetings of the originator:
ETSI ISG NFV plenaries: 
· NFV#44, Dec 11 - 15, 2023, Tokyo, JP	
· NFV#45, March 11-15, 2024, Sophia Antipolis, France
In addition, ETSI NFV WGs IFA & EVE hold WG calls on a weekly basis.
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