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1
Decision/action requested

The group is asked to discuss and approve.
2
References

[1]
3GPP TR 28.869 v0.1.0 Study on cloud aspects of management and orchestration
3
Rationale

This contribution proposes to add background information about support for containers in ETSI NFV.
4
Detailed proposal

It proposes to make the following changes to TR 28.869 [1].
	1st Change
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	2nd Change


4
Concepts and background

Editor's Note: This clause introduces the concepts and the background information including the relevant work done by other SDOs or industry organizations.

4.x Support for cloud native VNF deployments in ETSI NFV

In TS28.531[ref-ts28531] the creation and of configuration of a 3GPP NF exploiting NFV-MANO services has been described by referencing ETSI Release 4 specifications, nevertheless the related NR NRM in clause 4 and 5GC NRM in clause 5 in TS 28.541 [ref-ts28541] are still referring to Release 2 specification work from ETSI NFV.

ETSI NFV has developed since Release 4 a set of specifications that enable support for containerized deployments in bare metal and VMs using the NFV-MANO framework. The various dimensions considered include aspects such as containerized VNF lifecycle management, descriptors’ management, containerized VNF onboarding and containerized cluster management. 

NOTE: 
In ETSI NFV specifications, the term VNF also covers the case of a cloud native NF, as the VNF modelling is also able to cater for the specific design cloud-native and containerization properties. Furthermore, the terms virtualization and cloudification are used interchangeably, while the terms containerized NF, container based VNF and containerized VNF refer to the same concept and are also used interchangeably. 
The NFV-MANO architectural framework introduced in Release 4 supports containerized VNF deployments and is compatible with the de facto Kubernetes® open-source solutions. Additionally, it remains compatible with previous ETSI NFV Releases that offer services for VM-based deployments. The NFV-MANO architectural framework with support for containers is specified in ETSI GS NFV 006 [ref-nfv006].

Table 4.x-1 summarizes the key ETSI NFV specifications for supporting containerized VNF deployments.
Table 4.x-1: Summary of NFV-MANO specifications enabling support for containers.
	Stage 
	Specification 
	Topic

	Stage 0 (info) 
	ETSI GR NFV-IFA 029 [ref-ifa040]
	Use cases, concepts, and recommendations.

	Stage 1 & 2


	ETSI GS NFV-IFA 040 [ref-ifa040] (new in Rel4)
ETSI GS NFV-IFA 036 (new in Rel4) [ref-ifa036] (new in Rel4)
	Containerized workloads management and orchestration, container cluster management and orchestration (requirements, functionality, object modeling, etc.)

	
	ETSI GS NFV-IFA 010 [ref-ifa010]
	Enhanced NFV-MANO functional requirements including functional requirements for existing NFV-MANO functional blocks and new NFV-MANO functions responsible for the management and orchestration of containerized workloads and container clusters. 

	
	ETSI GS NFV-IFA 007 [ref-ifa007]

ETSI GS NFV-IFA 008 [ref-ifa008]

ETSI GS NFV-IFA 013 [ref-ifa013]
	Enhanced interfaces, and information models for functionality produced by existing NFV-MANO functional blocks, such as NFVO and VNFM.

	
	ETSI GS NFV-IFA 011 [ref-ifa011]

ETSI GS NFV-IFA 014 [ref-ifa014]
	Information modeling of enhanced descriptors/templates.

	Stage 3
	ETSI GS NFV-SOL 018 [ref-sol018] (new in Rel4)
	Mapping of the NFV object model for OS container management to Kubernetes® managed objects. Protocol and data models profiling Kubernetes® APIs fulfilling the requirements specified in respective stage 2 documents (ETSI GS NFV-IFA 040 [ref-ifa040] and ETSI GS NFV-IFA 036 [ref-ifa036]).

	
	ETSI GS NFV-SOL 020 [ref-sol020] (new in Rel4)
	Protocol and data models profiling Cluster API (CAPI) fulfilling the requirements specified in respective stage 2 document (ETSI GS NFV-IFA 036 [ref-ifa036]) regarding cluster management.

	
	ETSI GS NFV-SOL 001 [ref-sol001]

ETSI GS NFV-SOL 004 [ref-sol004]
	Data model (stage 3) of enhanced descriptors and packaging supporting containerized workloads.

	
	ETSI GS NFV-SOL 002 [ref-sol002]

ETSI GS NFV-SOL 003 [ref-sol003]

ETSI GS NFV-SOL 005 [ref-sol005]
	Protocol and data models (stage 3) of enhanced NFV-MANO APIs.


Additional aspects, such as networking for container-based deployments and creation of secondary cluster networks are investigated in ETSI GR NFV-IFA 038 [ref-ifa038] and ETSI GR NFV-IFA 043 [ref-ifa043]. Performance measurements of containerized deployments are specified in ETSI GS NFV-IFA 027 [ref-ifa027]. Study of power efficiency topics are addressed in ETSI GR NFV-EVE 021 [ref-eve021]. Topics related to physical infrastructure management for both VM and containerized deployments (in bare metal or VMs) are covered in ETSI GS NFV-IFA 053 [ref-ifa053]. 

Table 4.x-2 summarizes the key ETSI NFV terms used when considering operations in containerized deployments and the corresponding terms used in Kubernetes®. 
Table 4.x-2: Terminology alignment for containerized VNFs
	ETSI NFV term 
	Kubernetes ecosystem term

	Container Infrastructure Service (CIS)


	Kubernetes® services exposing CRI, CNI, CSI



	Container Infrastructure Service (CIS) instance

	Kubernetes® node 


	Container Infrastructure Service Management (CISM)
	Kubernetes® control plane & Helm 3 client


	CIS cluster
	Kubernetes® cluster

	Managed Container Infrastructure Object (MCIO)
	Kubernetes® managed objects (e.g., Deployments, StatefulSet, Persistent Volume Claim, Service, etc.)

	Managed Container Infrastructure Object Package (MCIOP)
	Helm charts

	Managed CIS Cluster Object (MCCO)
	Kubernetes® Custom Resource Definition (CRD), etc.

	Container Image Repository (CIR)
	Docker Registry

	CIS Cluster Management (CCM)
	Cluster API (CAPI)


	End of Changes


