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[bookmark: foreword][bookmark: _Toc16171][bookmark: _Toc28079]Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc23825][bookmark: _Toc20742]
1	Scope
[bookmark: references]The present document specifies potential use cases, requirements and solutions for the management of cloud-native virtualized network function and the impacts on the 3GPP management system. The document provides conclusions and recommendations on the next steps in the standardization.
[bookmark: _Toc14666][bookmark: _Toc4922]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2] ETSI GR NFV-EVE019: "Report on VNF generic OAM functions".
[3] ETSI GR NFV-IFA 029: "Report on the Enhancements of the NFV architecture towards
Cloud-native and PaaS".
[4] ETSI GR NFV-IFA 008: "Network Functions Virtualisation (NFV) Release 4; Management and Orchestration; Ve-Vnfm reference point - Interface and Information Model Specification".
[5] ETSI GR NFV-IFA 011: "Network Functions Virtualisation (NFV) Release 4; Management and Orchestration; VNF Descriptor and Packaging Specification".
[bookmark: definitions][bookmark: _Toc10319][bookmark: _Toc7206]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc8159][bookmark: _Toc5684]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc15426][bookmark: _Toc8005]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc11029][bookmark: _Toc15699]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
<ABBREVIATION>	<Expansion>

[bookmark: clause4]
[bookmark: _Toc6811]4	Concepts and background
Editor's note: this clause will contain concepts and background of relevant studies in other SDOs or industry parties.
[bookmark: _Toc29402]5	Potential use cases and requirements
Editor's note: this clause will contain the use cases and potential requirements.
[bookmark: _Toc5769]5.1	Use cases# 1: Configuration of the cloud-native VNF using generic OAM functions 
[bookmark: _Toc28718]5.1.1	Description
This use case is about the configuration of cloud-native VNFs that are implemented to use "VNF configuration manager function" , which is one of the generic OAM functions  proposed in [2] and  can handle changes to the configuration of a VNF/VNFC, such as obtaining configuration files, managing configuration versions, storing configuration files, implementing configurations, etc.
When configuring cloud-native VNFs, the 3GPP management system sends a request with the cloud-native VNF/VNFC instance(s) configuration to the VNF configuration manager, then the VNF configuration manager performs the required configuration to the target VNF/VNFC instance(s), and finally the 3GPP management system will receive the configuration results from the VNF configuration manager. In this use case scenario, the 3GPP management system can use the VNF configuration manager function to deliver configuration requirements to multiple VNFs in a more unified way. That can reduce the duplication of work in the configuration of the 3GPP management system.
5.1.2		Requirements
REQ-CVNF_CM_CON-1  The 3GPP management system shall be able to send a configuration request for a cloud-native VNF/VNFC to the VNF configuration manager.
REQ-CVNF_CM_CON-2  The 3GPP management system shall be able to receive responses from the VNF configuration manager about the completion of the cloud-native VNF configuration request. 	

[bookmark: _Toc30549]5.2	Use cases# 2: Traffic management of the cloud-native VNF using generic OAM functions 
[bookmark: _Toc16137]5.2.1	Description
This use case is about the traffic management  of cloud-native VNFs  using the  "traffic enforcer function" , which is one of the generic OAM functions proposed in [2] and  can block and reroute the traffic of VNFC instances.
When there is a problem with one of the VNFCs of the cloud-native VNF, the 3GPP management system sends a traffic management request to the traffic enforcer, then the traffic enforcer performs the required blocking operations on the VNFC instances and reroutes the traffic by using the APIs exposed by MANO, and finally the 3GPP management system will receive the management results from the traffic enforcer.
5.2.2		Requirements
REQ-CVNF_TM_CON-1  The 3GPP management systemshall be able to send a traffic management request for a cloud-native VNF/VNFC to the traffic enforcer.
REQ-CVNF_TM_CON-2  The 3GPP management system shall be able to receive a returned result from the traffic enforcer about the traffic management of cloud-native VNFs. 

[bookmark: _Toc17441]5.3	Use cases# 3: Failure of VNFC within cloud-native VNF 
[bookmark: _Toc1324]5.3.1	Description
Figure 5.3-1 (copied from ETSI GR NFV-IFA 029[3] clause 5.2.2.1) shows a cloud-native VNF which is composed of multiple VNFCs. Load balancing is done over several VNFC instances. In the case of a failing VNFC instance, fail-over can happen to another VNFC instance.
[image: ]
Figure 5.3-1: Cloud-native VNF load balancing and failover
As a pre-condition to this use case, the network is running normally. The 3GPP management system has initiated collection of measurements from the cloud-native VNF.
The use case begins when a VNFC instance (for example VNFC-1) fails.
As described in ETSI GR NFV-IFA 029[3], the VNFM, the failover agent, and the load balancer may work together to execute failover to a replacement VNFC instance.
In case the failover is too slow or the failover is unsuccessful, the VNF may experience an overload situation. This overload situation will result in abnormal values in the performance measurements which are collected by the 3GPP management system. In some cases, this may result in notifications from the 3GPP management system if pre-defined thresholds are crossed. Depending on the impact to the VNF functionality, the 3GPP management system may issue alarms to indicate that functionality is lost or impaired.
The end result is that the 3GPP management system may issue alarms or performance data indicating a VNF overload situation if the failover is too slow or if the failover is unsuccessful.
[bookmark: _Toc25156]5.3.2		Requirements	
None.


[bookmark: _Toc30402]5.4	Use cases# 4: Scaling of cloud-native VNF 
[bookmark: _Toc20645]5.4.1	Description
As a pre-condition to this use case, the network is running normally. The 3GPP management system has subscribed to VNF instance lifecycle notifications from VNFM.
The use case begins when the 3GPP management system decides to scale a VNF.
The 3GPP management system requests VNFM to scale the VNF (as defined in ETSI GR NFV-IFA 008[4]). VNFM inspects the relevant VNF Descriptor (as defined in ETSI GR NFV-IFA 011[5]) to find the VNF components (VNFCs).
VNFM will add or remove VNFC instances as needed for the desired scaling level of the VNF. When the VNFCs have been added or removed, VNFM sends a notification to the 3GPP management system to notify that the VNF has been scaled. This notification includes information on the changes to VNFCs.
[bookmark: _Toc27865]5.4.2		Requirements	
None.

[bookmark: _Toc2770]6	Potential solutions
Editor's note: this clause will be used to document the potential solutions to support the key issues which defined in clause 5.

[bookmark: _Toc18584]6.X	Potential solution# Num: title
[bookmark: _Toc14821]6.X.1	Introduction
Editor's Note:	This clause describes briefly the potential solution.

6.X.2		Description
Editor's Note:	This clause further details the potential solution.
[bookmark: _Toc20756]7	Conclusions and recommendations
Editor's note: this clause will be used to document the conclusions and recommendation of the study.


[bookmark: _Toc18803][bookmark: _Toc27417]Annex <X> (informative):
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