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Essential patents 
IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, and can be found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web server (https://ipr.etsi.org).
Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web server) which are, or may be, or may become, essential to the present document.
Trademarks
The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners. ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.
[bookmark: _Toc455504135][bookmark: _Toc481503673][bookmark: _Toc22808945][bookmark: _Toc83246006]Foreword
[bookmark: For_tbname][bookmark: For_shortname]This Group Report (GR) has been produced by ETSI Industry Specification Group <long ISGname>Network Functions Virtualisation (<short ISGname>NFV).
[bookmark: _Toc455504136][bookmark: _Toc481503674][bookmark: _Toc22808946][bookmark: _Toc83246007]Modal verbs terminology
In the present document "should", "should not", "may", "need not", "will", "will not", "can" and "cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of provisions).
"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
[bookmark: _Toc455504137][bookmark: _Toc481503675]Executive summary

[bookmark: _Toc455504138][bookmark: _Toc481503676]Introduction



[bookmark: _Toc455504139][bookmark: _Toc481503677][bookmark: _Toc22808947][bookmark: _Toc83246008]1	Scope
The present document  …investigates the aspects of NFV that have an impact on power consumption and energy efficiency, including but not limited to:
-	the design and runtime characteristics of the NFV framework, including VNF, NFVI, NFV-MANO, etc. which can influence energy consumption.
-	the deployment configuration of NFV-MANO systems and their optimization in various scenarios such as small footprint but highly distributed deployments, and
-	the mechanisms that enable the collection of energy related information, smart energy usage and decision making in NFV considering NFV capabilities such as orchestration and automation.
The present document also documents potential solutions, and where applicable, it also provides recommendations for enhancements to the NFV architectural framework and its functionality aiming to provide further support to address energy efficiency objectives.

[bookmark: _Toc455504140][bookmark: _Toc481503678][bookmark: _Toc22808948][bookmark: _Toc83246009]2	References
[bookmark: _Toc455504141][bookmark: _Toc481503679][bookmark: _Toc22808949][bookmark: _Toc83246010]2.1	Normative references
Normative references are not applicable in the present document.
[bookmark: _Toc455504142][bookmark: _Toc481503680][bookmark: _Toc22808950][bookmark: _Toc83246011]2.2	Informative references
References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references, only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.
NOTE:	While any hyperlinks included in this clause were valid at the time of publication, ETSI cannot guarantee their long term validity.
The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.
[i.1]	<Standard Organization acronym> <document number><version number/date of publication>: "<Title>"ETSI GR NFV 003: "Network Functions Virtualisation (NFV); Terminology for Main Concepts in NFV".
[i.2]	etc.
[bookmark: _Toc451532925][bookmark: _Toc22808951][bookmark: _Toc83246012]3	Definition of terms, symbols and abbreviations
[bookmark: _Toc451532926][bookmark: _Toc22808952][bookmark: _Toc83246013]3.1	Terms
For the purposes of the present document, the [following] terms [given in ETSI GS NFV 003 [i.1]... and the following] apply:
NOTE:	A term defined in the present document takes precedence over the definition of the same term, if any, in ETSI GS NFV 003 [i.1].

[bookmark: _Toc455504145][bookmark: _Toc481503683][bookmark: _Toc22808953][bookmark: _Toc83246014]3.2	Symbols
For the purposes of the present document, the [following] symbols [given in ... and the following] apply:

[bookmark: _Toc455504146][bookmark: _Toc481503684][bookmark: _Toc22808954][bookmark: _Toc83246015]3.3	Abbreviations
For the purposes of the present document, the [following] abbreviations [given in ... ETSI GS NFV 003 [i.1] and the following] apply:

[bookmark: _Toc455504147][bookmark: _Toc481503685][bookmark: _Toc22808955][bookmark: _Toc83246016]4	User defined clause(s) from here onwardsIntroduction and overview
[bookmark: _Toc455504148][bookmark: _Toc481503686][bookmark: _Toc22808956][bookmark: _Toc83246017]4.1	User defined subdivisions of clause(s) from here onwardsIntroduction to energy efficiency and global initiatives
Editor’s Note: This clause will introduce the topic of energy efficiency, and it will also provide a small introduction to the "Sustainable Development Goals (SDG)" initiative.
[bookmark: _Toc22808957][bookmark: _Toc83246018]4.2	NFV and energy efficiency
Editor’s Note: This clause will provide an introduction to relevant information about energy efficiency in the NFV domain, e.g., white papers, specification and/or reports, etc. It will also provide a more concrete description about how energy efficiency is relevant in telco networks and for NFV in particular.
[bookmark: _Toc83246019]4.3	Other organizations work
Editor’s Note: This clause will introduce the state of the art on energy efficiency topics from other organizations, and provide references to their main deliverables (specifications and/or reports).
[bookmark: _Toc83246020]4.3.1	3rd Generation Partnership Project (3GPP)
[bookmark: _Toc83246021]4.3.2	ETSI Environmental Engineering (EE)
[bookmark: _Toc83246022]4.3.3	ITU-T
[bookmark: _Toc83246023]4.3.4	Others



[bookmark: _Toc22808958][bookmark: _Toc83246024]5	Use cases
[bookmark: _Toc22808959][bookmark: _Toc83246025]5.1	Overview
Editor’s Note: This clause will provide an introduction to the use cases. The purpose is to also categorize/group the use cases. It is expected that four groups of use cases are considered:
-	Use cases about network-wide and NFV management and orchestration aspects,
-	Use cases about energy related measurements and runtime aspects,
-	Use cases about energy-driven design, e.g., VNF design, NFVI configurations, and
-	Use cases about how the target to enable smart energy usage and decision making, e.g., via orchestration and automation means.
[bookmark: _Toc22808960][bookmark: _Toc83246026]5.x	Use case <A>: <use case name>
Editor’s Note: This clause now serves as a “pseudo-template” for the content required when adding use cases.
[bookmark: _Toc22808961][bookmark: _Toc83246027]5.x.1	Introduction
Editor’s Note: This clause should be used to provide an introduction description of the use case and explain the target and objectives.
[bookmark: _Toc22808962][bookmark: _Toc83246028]5.x.2	Actors and roles
Editor’s Note: This clause should describe the actors and roles involved in the use case.
Table 5.x.2-1 describes the use case actors and roles.
Table 5.x.2-1: <use case name> actors and roles
	#
	Actor and role
	Description

	
	
	



[bookmark: _Toc83246029]5.x.3	Trigger
Editor’s Note: This clause should describe the use case trigger.
Table 5.x.3-1 describes the use case trigger.
Table 5.x.3-1: <use case name> trigger
	Trigger
	Description

	
	



[bookmark: _Toc83246030]5.x.4	Pre-conditions
Editor’s Note: This clause should describe the use case pre-conditions.
Table 5.x.4-1 describes the use case pre-conditions.
Table 5.x.4-1: <use case name> pre-conditions
	#
	Pre-condition
	Description

	
	
	



[bookmark: _Toc83246031]5.x.5	Post-conditions
Editor’s Note: This clause should describe the use case post-conditions.
Table 5.x.5-1 describes the use case post-conditions.
Table 5.x.5-1: <use case name> post-conditions
	#
	Post-condition
	Description

	
	
	



[bookmark: _Toc502671382][bookmark: _Toc502671730][bookmark: _Toc502671893][bookmark: _Toc502674891][bookmark: _Toc502675057][bookmark: _Toc502922714][bookmark: _Toc502928297][bookmark: _Toc503364064][bookmark: _Toc503879039][bookmark: _Toc504119993][bookmark: _Toc504120409][bookmark: _Toc504133539][bookmark: _Toc83246032]5.x.6	Flow description
Editor’s Note: This clause should describe the use case flow.
Table 5.x.6-1 describes the use case flow.
Table 5.x.6-1: <use case name> flow description
	#
	Actor/Role
	Action/Description

	
	
	

	
	
	

	
	
	

	
	
	






[bookmark: _Toc22808964][bookmark: _Toc83246033]6	Key issue analysis
Editor’s Note: This clause will identify the key issues, expected to be derived from the use cases, but not only, related to energy consumption, energy efficiency, etc.
[bookmark: _Toc83246034]6.1	Introduction
Editor’s Note: This clause will provide an introduction to the key issues. Tentatively, the key issues can also be grouped in categories as proposed in subsequent sub-clauses.

[bookmark: _Toc83246035]6.2	Key issues on energy consumption
Editor’s Note: This clause will introduce and describe key issues related to energy consumption in NFV, e.g., the parts of an operator network that influence on the energy consumption.

[bookmark: _Toc83246036]6.3	Key issues on energy efficiency management
Editor’s Note: This clause will introduce and describe key issues related to energy efficiency management in NFV such as identifying the management and orchestration processes in which energy related information can be considered.

[bookmark: _Toc83246037]6.4	Key issues on energy efficient design
Editor’s Note: This clause will introduce and describe key issues related to design aspects that influence the energy consumption and efficiency, including aspects about VNF design, NFV-MANO system’s design, NFVI configurations, etc.
[bookmark: _Toc83246038]6.5	Key issues on energy related metrics and KPI
Editor’s Note: This clause will introduce and describe key issues related to KPIs and metrics related to energy efficiency including aspects related to the collection of information related to energy consumption..




[bookmark: _Toc83246039]7	Framework and potential solutions
Editor’s Note: This clause will document potential solutions enhancing the NFV framework to support and address energy efficiency aspects.
[bookmark: _Toc83246040]7.1	Introduction
Editor’s Note: This clause will provide an introduction to the framework and potential solutions that are developed in the report.

[bookmark: _Toc83246041]7.2	Potential solutions
[bookmark: _Toc83246042]7.2.1	Solution A: <solution name>
Editor’s Note: A baseline clause for a solution.

[bookmark: _Toc83246043]7.3	Evaluation of solutions
Editor’s Note: This clause will provide a comparative evaluation of the solutions to help derive specific recommendations for enhancements to the NFV framework.



[bookmark: _Toc83246044]8	Recommendations
[bookmark: _Toc22808965]Editor’s Note: This clause will document recommendations for provisions related to various aspects of the NFV framework. The recommendations are expected to be derived based on the potential requirements identified from use cases (clause 5) and key issues descriptions (clause 6), as well as from the potential solutions documented in clause 7.
[bookmark: _Toc83246045]8.1	Overview
Editor’s Note: This clause will provide some introductory description about the type of recommendations that are analysed in the present document.

[bookmark: _Toc22808966][bookmark: _Toc83246046]8.2	Recommendations related to the NFV architectural framework
Editor’s Note: This clause will provide recommendations for provisions related to the NFV architectural framework, potential new interactions among functional blocks, etc.

[bookmark: _Toc22808967][bookmark: _Toc83246047]8.3	Recommendations related to functional aspects
Editor’s Note: This clause will provide recommendations for provisions related to the NFV architectural framework, thus, identifying specific new or extended functionality of the NFV architectural framework functional blocks, etc.

[bookmark: _Toc22808968][bookmark: _Toc83246048]8.4	Recommendations related to NFV descriptors and other artifacts
Editor’s Note: This clause will provide recommendations for provisions related to the NFV descriptors and other artifacts.

[bookmark: _Toc22808969][bookmark: _Toc83246049]8.5	Recommendations related to interfaces and information model
Editor’s Note: This clause will provide recommendations for provisions related to interfaces and information model associated to interfaces.

[bookmark: _Toc22808970][bookmark: _Toc83246050]8.6	Other recommendations
Editor’s Note: The purpose is to collect additional recommendations for provisions that are not of any of the categories listed abo ve.



[bookmark: _Toc22808971][bookmark: _Toc83246051]9	Conclusion
Editor’s Note: The purpose of this clause is to provide concluding remarks once the GR draft is about to be completed.
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Title of annex
[bookmark: _Toc481503689][bookmark: _Toc22808974][bookmark: _Toc455504151][bookmark: _Toc83246054]B.1	First clause of the annex 
[bookmark: _Toc455504152][bookmark: _Toc481503690][bookmark: _Toc22808975][bookmark: _Toc83246055]B.1.1	First subdivided clause of the annex
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