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[bookmark: _Toc455504139][bookmark: _Toc481503677][bookmark: _Toc84849844]1	Scope
The present document …studies the advances concerning the virtualization of the RAN and profiles the NFV framework to determine how it can support virtualized RAN (vRAN) use cases. 
Several key technical challenges are identified relevant to architectural, operational and management aspects, in case the NFV architectural framework is leveraged to support the virtualization of the RAN. For each technical challenge a detailed analysis is provided, together with a description of potential solutions. Potential gaps in the ETSI NFV specifications are articulated and a comparison between the different potential solutions is also accommodated.  
In addition, an analysis of vRAN use cases from relevant specifications from other SDOs is performed, together with a mapping to the current NFV concepts supported by the NFV architectural framework. 
The present document also provides recommendations for enhancements to the NFV architectural framework and its functionality, aiming to provide further support for vRAN use cases.
 

[bookmark: _Toc455504140][bookmark: _Toc481503678][bookmark: _Toc84849845]2	References
[bookmark: _Toc455504141][bookmark: _Toc481503679][bookmark: _Toc84849846]2.1	Normative references
Normative references are not applicable in the present document.
[bookmark: _Toc455504142][bookmark: _Toc481503680][bookmark: _Toc84849847]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: _Toc84849848]3	Definition of terms, symbols and abbreviations
[bookmark: _Toc451532926][bookmark: _Toc84849849]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: _Toc84849850]3.2	Symbols
For the purposes of the present document, the [following] symbols [given in ... and the following] apply:

[bookmark: _Toc455504146][bookmark: _Toc481503684][bookmark: _Toc84849851]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: _Toc84849852]4	User defined clause(s) from here onwardsIntroduction and overview
[bookmark: _Toc455504148][bookmark: _Toc481503686][bookmark: _Toc84849853]4.1	User defined subdivisions of clause(s) from here onwardsIntroduction to virtualized RAN network
Editor’s Note: in this clause, an introduction to virtualized RAN (vRAN) network will be provided. It is expected to provide an overview of virtualized RAN network and references to the main specifications where virtualized RAN is specified (like O-RAN Alliance and 3GPP), and which will be used throughout the present document to perform the analysis.
[bookmark: _Toc84849854]4.2	State of the art and other organizations landscape
Editor’s Note: In the development of the work item, strong coordination will be promoted with relevant organizations such as O-RAN Alliance and 3GPP on the exchange of (potential) requirements and use cases. Potential impact to the developments of different SDOs but also to industrial consortia and forums will be reported.
[bookmark: _Toc80618965][bookmark: _Toc84849855]4.3	Characteristics of virtualized RAN network and derived problem statement
Editor’s Note: this clause will introduce and describe the main characterstics that are introduced in the vRAN  network architecture as defined by the O-RAN Alliance by means of architectural framework and interfaces specification. 
The purpose is to have a brief summary and list of items which are later on further analysed in clause 5. The contribution supporting the NWI submission (refer to NFV(21)000158r1), provided a list of initial examples of characteristics that could be studied, which are listed below for quick reference.
· [bookmark: ScopeOfWork]investigate the advances concerning the virtualization of RAN and profile the NFV framework to determine how it can support vRAN use cases. 
· analyse vRAN use cases and map them to the current NFV concepts supported by the NFV architectural framework. 
· analyse the state and potential enhancements for specific capabilities to support vRAN use cases, such as acceleration, platform capabilities (synchronization, real-time, etc.), transport connectivity, automation etc.
· analyse the aspects of NFVI provisioning and HW management, and - the configuration of NFV-MANO and NFVI/platform in consideration of particular vRAN deployment characteristics, such as small but highly distributed sites.
[bookmark: _Toc80618967][bookmark: _Toc84849856]5	NFV support for the virtualized RAN
[bookmark: _Toc80618968][bookmark: _Toc84849857]5.1	Overview
Editor’s Note: This clause will provide an introduction of the the purpose of what is described in clause 5. A proposal is to include a description of the structure when analysing the different Key Issues.
[bookmark: _Toc79509394][bookmark: _Toc80618969][bookmark: _Toc84849858]5.2	Key issues and potential solutions
[bookmark: _Toc79509395][bookmark: _Toc80618970][bookmark: _Toc84849859]5.2.x	Key Issue <A>: <name>
Editor’s Note: This clause now serves as a “pseudo-template” for the content required when performing the analysis of the different Key Issues.
[bookmark: _Toc79509396][bookmark: _Toc80618971][bookmark: _Toc84849860]5.2.x.1	Introduction
Editor’s Note: This clause should be used to provide an introductory description of the Key Issue and associated requirements that is being analyzed. For example analysis of characteristics/issues on vRAN and MANO Management frameworks mapping. 
[bookmark: _Toc79509397][bookmark: _Toc80618972][bookmark: _Toc84849861]5.2.x.2	Potential Solutions 
Editor’s Note: This clause will provide a set of potential solutions based on the NFV framework, trying to address the parent Key Issue.
[bookmark: _Toc79509398][bookmark: _Toc80618973][bookmark: _Toc84849862]5.2.x.2.y	Potential solution <Y>
Editor’s Note: A description of the proposed soultion
[bookmark: _Toc79509400][bookmark: _Toc80618974][bookmark: _Hlk79499276][bookmark: _Toc84849863]5.2.x.3	Gap analysis 
Editor’s Note: It could be the case that while profiling and determining how the NFV can help realize the analysed “solution”, technical gaps are identified in our specifications. The purpose of this clause is to describe what these gaps are, and if some potential solution is proposed to help close the gap in the NFV architectural framework and associated specifications.
Furthermore, it could be identified that there is some potential requirement to be considered by the external organization that has performed the specification of the virtualized RAN and its charactersitcs. In this case, this clause will also collect such “feedback”.
[bookmark: _Toc80618975][bookmark: _Toc84849864]5.2.x.4	Evaluation and concluding remark
Editor’s Note: This clause will provide a comparison between the different potential solutions described in clause 5.2.x.2, like also a conluding remark for each Key issue.



[bookmark: _Toc80618976][bookmark: _Toc84849865]6	Recommendations
[bookmark: _Toc80618977][bookmark: _Toc84849866]6.1	Overview
Editor’s Note: This clause will provide some introductory description about the type of recommendations that are analysed in the present document.
[bookmark: _Toc80618978][bookmark: _Toc84849867]6.2	Recommendations related to the NFV architectural framework
Editor’s Note: This clause will provide recommendations related to the NFV architectural framework, potential new interactions among functional blocks, etc.

[bookmark: _Toc80618979][bookmark: _Toc84849868]6.3	Recommendations related to functional aspects
Editor’s Note: This clause will provide recommendations related to the NFV architectural framework, thus, identifying functionality of the NFV architectural framework functional blocks, etc.

[bookmark: _Toc80618980][bookmark: _Toc84849869]6.4	Recommendations related to NFV descriptors and other artefacts
Editor’s Note: This clause will provide recommendations related to the NFV descriptors and other artefacts.

[bookmark: _Toc80618981][bookmark: _Toc84849870]6.5	Recommendations related to interfaces and information model
Editor’s Note: This clause will provide recommendations related to interfaces and information model associated to interfaces.

[bookmark: _Toc80618982][bookmark: _Toc84849871]6.6	Recommendations related to cross organization collaboration
Editor’s Note: This clause will provide recommendations about aspects analyzed in the GR that can potentially be relevant to other organizations considering their scope and determining how to liaise these outputs. 

[bookmark: _Toc80618983][bookmark: _Toc84849872]6.7	Other recommendations
Editor’s Note: The purpose is to collect additional recommendations that are not of any of the categories listed abo ve.



[bookmark: _Toc80618984][bookmark: _Toc84849873]7	Conclusion
Editor’s Note: The purpose of this clause is to provide concluding remarks once the GR draft is about to be completed.






[bookmark: _Toc22808973][bookmark: _Toc23418218][bookmark: _Toc455504149][bookmark: _Toc481503687][bookmark: _Toc84849874]Annex A: Virtualized RAN Use Cases
Title of annex
[bookmark: _Toc22808974][bookmark: _Toc23418219][bookmark: _Toc84849875]A.1	First clause of the annex 
Editor’s Note: The purpose of this clause is to provide a description of the relevant Use Cases also identified in other organizations such as O-RAN Alliance and 3GPP. The appropriate pointers to the SDOs and industry forums will be provided, together with a discussion on requirements analysis per use case. 

[bookmark: _Toc22808975][bookmark: _Toc23418220][bookmark: _Toc84849876]A.1.1	First subdivided clause of the annex
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Title of annex
[bookmark: _Toc481503689][bookmark: _Toc455504151][bookmark: _Toc84849878]B.1	First clause of the annex 
[bookmark: _Toc455504152][bookmark: _Toc481503690][bookmark: _Toc84849879]B.1.1	First subdivided clause of the annex
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