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[bookmark: For_tbname]This Group Report (GR) has been produced by ETSI Industry Specification Group Network Functions Virtualisation (NFV).
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[bookmark: _Toc455504139][bookmark: _Toc481503677][bookmark: _Toc22808947][bookmark: _Toc146697732]1	Scope
The present document investigates how support for time-sensitive/deterministic communication-aware VNFs can be enabled in the NFV framework. Relevant use cases are described, and a set of possible design options and potential solutions is delineated. Both container and VM-based deployments are considered like also operations in diverse operational environments, namely the core network, the RAN and MEC-based. The impact on the NFV framework and the relevant interfaces is also reported providing a set of recommendations.
[bookmark: _Toc455504140][bookmark: _Toc481503678][bookmark: _Toc22808948][bookmark: _Toc146697733]2	References
[bookmark: _Toc455504141][bookmark: _Toc481503679][bookmark: _Toc22808949][bookmark: _Toc146697734]2.1	Normative references
Normative references are not applicable in the present document.
[bookmark: _Toc455504142][bookmark: _Toc481503680][bookmark: _Toc22808950][bookmark: _Toc146697735]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]	ETSI GR NFV 003: "Network Functions Virtualisation (NFV); Terminology for Main Concepts in NFV".
[i.2]	etc.
[bookmark: _Toc451532925][bookmark: _Toc22808951][bookmark: _Toc146697736]3	Definition of terms, symbols and abbreviations
[bookmark: _Toc451532926][bookmark: _Toc22808952][bookmark: _Toc146697737]3.1	Terms
For the purposes of the present document, the terms given in ETSI GR 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 GR NFV 003 [i.1].

[bookmark: _Toc455504145][bookmark: _Toc481503683][bookmark: _Toc22808953][bookmark: _Toc146697738]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: _Toc146697739]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in ETSI GR NFV 003 [i.1] and the following apply:

[bookmark: _Toc455504147][bookmark: _Toc481503685][bookmark: _Toc22808955][bookmark: _Toc146697740]4	Introduction and overview
[bookmark: _Toc455504148][bookmark: _Toc481503686][bookmark: _Toc22808956][bookmark: _Toc146697741]4.1	The concept of real-time VNFs and deterministic performance in NFV
[bookmark: _Hlk145427400]Editor’s Note: This clause will introduce the concept of real-time VNFs and low-latency and/or deterministic performance in NFV. Depending on the problem deterministic performance is needed either for control plane or data plane operations. As this is a full stack problem, Node/VM/Network aspects (underlay/overlay, etc.) will be considered.
[bookmark: _Toc146697742][bookmark: _Toc22808957]4.2	Background information
Editor’s Note: This clause will provide background information on QoS management currently in NFV and relevant technological landscape. 
[bookmark: _Toc146697743]4.2.1	Low-latency frameworks landscape
Editor’s Note: This clause will provide an overview of MEC and its relationship with NFV, summarizing relevant activities in the context of FEAT12.
[bookmark: _Toc146697744]4.2.2	QoS and performance management in NFV
Editor’s Note: This clause will provide background information on QoS management currently in NFV, on descriptor level (VNFD, NSD) and interface level (e.g., ETSI GS NFV-IFA 005). It will also summarize the findings of previous related studies (ETSI GR NFV-EVE 017) regarding low latency NFV.
[bookmark: _Toc146697745]4.2.3	Deterministic network communication technologies landscape
Editor’s Note: This clause will provide an overview of network communication technologies like IEEE TSN (Layer 2) and IETF Detnet (Layer 3) used to enable determinsitc performance on the network level.
[bookmark: _Toc146697746]4.2.4	System-level low-latency technologies landscape
Editor’s Note: This clause will provide an overview on mechanisms available to enable low latency performance on the system level (e.g., accelaretion, real-time kernels etc.). The study will consider both VM-based and container-based deployments. 



[bookmark: _Toc22808958][bookmark: _Toc146697747]5	Use cases
[bookmark: _Toc22808959][bookmark: _Toc146697748]5.1	Overview
Editor’s Note: This clause will provide an introduction to the use cases. It is expected that use cases will be considered regarding the following topics:
-	Use cases about incorporating deterministic communication technologies in NFV (e.g., IEEE TSN and IETF Detnet),
-	Use cases about diverse operational environmetns (e.g., core network, RAN, MEC-based, VM-based, container-based etc.).
-	Use cases about control-plane (e.g., real-time RIC as a VNF) and/or data-plane aspects (e.g., virtualized UPF).
[bookmark: _Toc22808960][bookmark: _Toc146697749]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: _Toc146697750]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: _Toc146697751]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: _Toc146697752]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: _Toc146697753]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: _Toc146697754]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: _Toc146697755]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: _Toc146697756][bookmark: _Toc22808964]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 various aspects for enabling low-latency and/or deterministic performance in NFV.
[bookmark: _Toc146697757]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: _Toc146697758]6.2	Key issues on integrating deterministic network technologies in NFV
Editor’s Note: This clause will introduce and describe key issues related to integrating deterministic network technologies (e.g., IEEE TSN, IETF Detenet) in the NFV framework for both VM-based and container-based environments.

[bookmark: _Toc146697759]6.3	Key issues when considering specific operational environments 
Editor’s Note: This clause will introduce and describe key issues related to operations in specific operational environments (e.g., RAN, Core , MEC, hybrid clouds etc. and combinations).





[bookmark: _Toc146697760]7	Framework and potential solutions
Editor’s Note: This clause will document potential solutions enhancing the NFV framework to support and address aspects related to the scope of the work item.
[bookmark: _Toc146697761]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: _Toc146697762]7.2	Potential solutions
[bookmark: _Toc146697763]7.2.1	Solution A: <solution name>
Editor’s Note: A baseline clause for a solution.

[bookmark: _Toc146697764]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: _Toc146697765]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: _Toc146697766]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: _Toc146697767]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: _Toc146697768]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: _Toc146697769]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: _Toc146697770]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: _Toc146697771]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 above.



[bookmark: _Toc22808971][bookmark: _Toc146697772]9	Conclusion
Editor’s Note: The purpose of this clause is to provide concluding remarks once the GR draft is completed.
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