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Comments
Terminology alignment and editorial fixes

Proposed Changes
* * * First Change * * * *
[bookmark: _Toc20876][bookmark: _Toc176958919][bookmark: _Toc24282][bookmark: _Toc176958683][bookmark: _Toc31795][bookmark: _Toc176960163][bookmark: _Toc176956350][bookmark: _Toc21685][bookmark: _Toc16238][bookmark: _Toc11149][bookmark: _Toc176965511][bookmark: _Toc21411][bookmark: _Toc18891][bookmark: _Toc21024][bookmark: _Toc16781]1	Scope
The present document studies cloud aspects ofrelated to management and orchestration of the 5GS ; specifically, use of ETSI VNF generic OAM functions [2], use of industry solutions including ETSI NFV MANO, open source and other solutions for management (including life cycle management and other management aspects) of cloud native network functions, and support of different cloud deployment scenarios. 
* * * Next Change * * * *
[bookmark: _Toc25506][bookmark: _Toc176960164][bookmark: _Toc176958684][bookmark: _Toc10532][bookmark: _Toc25508][bookmark: _Toc176956351][bookmark: _Toc25101][bookmark: _Toc5863][bookmark: _Toc26315][bookmark: _Toc5794][bookmark: _Toc10614][bookmark: _Toc12171][bookmark: _Toc2981][bookmark: _Toc176965512][bookmark: _Toc176958920]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: "Technical Specification Group Services and System Aspects; Vocabulary for 3GPP Specifications".
…
[xx]	3GPP TS 28.311: "Technical Specification Group Services and System Aspects; Management and orchestration; Network policy management for mobile networks based on Network Function Virtualization (NFV) scenarios"
[yy]	3GPP TS 28.556: "Technical Specification Group Services and System Aspects; Management and orchestration; Network policy management for 5G mobile networks; Stage 2 and stage 3"

* * * Next Change * * * *
[bookmark: _Toc176958921][bookmark: _Toc176965513][bookmark: _Toc819][bookmark: _Toc17207][bookmark: _Toc17500][bookmark: _Toc14367][bookmark: _Toc26130][bookmark: _Toc176956352][bookmark: _Toc25890][bookmark: _Toc20154][bookmark: _Toc4150][bookmark: _Toc176960165][bookmark: _Toc176958685][bookmark: _Toc9679][bookmark: _Toc32260]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc14896][bookmark: _Toc23376][bookmark: _Toc23879][bookmark: _Toc12441][bookmark: _Toc2043][bookmark: _Toc15214][bookmark: _Toc11755][bookmark: _Toc176960166][bookmark: _Toc27038][bookmark: _Toc176965514][bookmark: _Toc176956353][bookmark: _Toc176958922][bookmark: _Toc176958686][bookmark: _Toc23552][bookmark: _Toc5053]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].
VNF generic OAM function: defined in ETSI GS NFV-IFA 049 [2].
Virtualized Network Function: defined in ETSI GR NFV 003 [11].
Message bus: a mechanism for sending and receiving messages between distributed systems via a middleware messaging infrastructure.
NF Deployment: A NF Deployment represents the software deployment used to realize a part of, or the full function of one 3GPP network functions.


* * * Next Change * * * *
[bookmark: _Toc5575][bookmark: _Toc1239][bookmark: _Toc7424][bookmark: _Toc8083][bookmark: _Toc18914][bookmark: _Toc176965516][bookmark: _Toc7446][bookmark: _Toc176958688][bookmark: _Toc18464][bookmark: _Toc176956355][bookmark: _Toc19796][bookmark: _Toc176960168][bookmark: _Toc176958924][bookmark: _Toc27158][bookmark: _Toc3073]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].
CNF	Cloud Native Network Function
CSP	Communication Service Provider   
LCM	Life Cycle Management
* * * Next Change * * * *
[bookmark: _Toc176960172][bookmark: _Toc23094][bookmark: _Toc176956359][bookmark: _Toc23597][bookmark: _Toc7201][bookmark: _Toc19386][bookmark: _Toc29005][bookmark: _Toc176965520][bookmark: _Toc10017][bookmark: _Toc6710][bookmark: _Toc176958928][bookmark: _Toc9200][bookmark: _Toc26791][bookmark: _Toc5597][bookmark: _Toc176958692]4.1.2	Summary of TR 28.834 use cases related to generic OAM functions
[bookmark: OLE_LINK10][bookmark: OLE_LINK12]In TR 28.834 [4], clauses 5.1, 5.2 and 5.3 are the use cases related to generic OAM functions, which are about using the "VNF configuration manager function", "traffic Traffic enforcer function", "VNF metrics aggregator function" and " VNF metrics analyser function". 
[bookmark: OLE_LINK13]In clause 5, the above use cases describe the use case scenarios of the interaction process between the generic OAM functions and the 3GPP management system based on the content of ETSI GR NFV-EVE 019 [3] and give some potential related requirements, while clause 6 gives provides a simple analysis and does not have specific solutions. 
This study carries out further research on the use of generic OAM functions based on ETSI GS NFV-IFA 049 [2]. 

* * * Next Change * * * *
[bookmark: _Toc28723][bookmark: _Toc176965521][bookmark: _Toc176958929][bookmark: _Toc176956360][bookmark: _Toc9257][bookmark: _Toc27378][bookmark: _Toc8773][bookmark: _Toc21742][bookmark: _Toc13669][bookmark: _Toc30986][bookmark: _Toc4886][bookmark: _Toc31491][bookmark: _Toc1601][bookmark: _Toc176958693][bookmark: _Toc176960173]4.2	Terminology considerations
[bookmark: _Toc176956361][bookmark: _Toc176958694][bookmark: _Toc176958930][bookmark: _Toc16094][bookmark: _Toc15911][bookmark: _Toc30701][bookmark: _Toc28436][bookmark: _Toc23354][bookmark: _Toc176965522][bookmark: _Toc1197][bookmark: _Toc30949][bookmark: _Toc176960174][bookmark: _Toc20392][bookmark: _Toc14164][bookmark: _Toc15241]4.2.1	Terminology and concepts used in the present document
3GPP network function (NF) is specified in TS 23.501 [41], as follows:
- Network Function: A 3GPP adopted or 3GPP defined processing function in a network, which has defined functional behaviour and 3GPP defined interfaces. 
According to the definition of an NF Deployment in clause 3.1, To to support cloud native concepts in 3GPP, an NF Deployment represents the software deployment used to realize a part of, or the full function of, one or multiple 3GPP network functions. The use of NF Deployment is not limited by any specific virtualization technology, e.g. VM based, or container based. 
A NF Deployment instance is a deployed software instance designed to run on cloud, deployed and managed using technologies and principles evolving in the cloud eco system. 
One fundamental cloud native principle is to partition systems into smaller, separately manageable parts. This allows for faster and more automated upgrades, improve operational efficiency and shorter time to market for new services.
The present study proposes, but does not limit, to use NF Deployment as concept and terminology in the present document. The instance(s) of NF Deployment is/are created, modified, or terminated through LCM related operations using an orchestration and management system. 
[bookmark: OLE_LINK18]NOTE 1:	The term "cloud native VNF" and "NF deployment" used in the present document are closely related, nevertheless there is no consensus on their definition and concepts used in this present document and are expected to be investigated in the normative phase.	Comment by docomo: Both notes can be removed since we will only use the term NF Deployment in the document
NOTE 2:	The term "cloud native VNF" is used in clause 5.1 and "NF deployment" is used in clause 5.2 of the present document, these terms may all be updated in the normative phase.

* * * Next Change * * * *
[bookmark: _Toc176965523][bookmark: _Toc176960175][bookmark: _Toc14471][bookmark: _Toc13180][bookmark: _Toc24187][bookmark: _Toc176956362][bookmark: _Toc783][bookmark: _Toc29086][bookmark: _Toc24259][bookmark: _Toc31583][bookmark: _Toc30107][bookmark: _Toc1297][bookmark: _Toc176958931][bookmark: _Toc31768][bookmark: _Toc176958695]4.2.2	Terminology alignment with ETSI NFV
In ETSI NFV according to ETSI GR NFV 003 [11]:
-	terms virtualization and cloudification are used interchangeably. 
-	the terms "cloud-native VNF" and "cloud-native NF" are used interchangeably. 
[bookmark: OLE_LINK26]-	a containerized NF, a container-based NF, a containerized VNF, and a container-based VNF refer to the same concept (i.e. VNF whose software components are deployed within OS containers) and are used interchangeably.
-	the descriptor is VNFD, as per ETSI NFV specifications (see ETSI GS NFV-IFA 011 [22]).
The above relationships and terminology are considered for example by ETSI GS NFV-IFA 049 [2] when describing the use of VNF generic OAM functions. 
EXAMPLE:	When describing that the Log aggregator supports the capability to collect different types of logs from different VNFs, both containerized VNFs and VM-based VNFs are considered.

* * * Next Change * * * *
[bookmark: _Toc5777][bookmark: _Toc176965529][bookmark: _Toc1258][bookmark: _Toc19536][bookmark: _Toc6655][bookmark: _Toc8532][bookmark: _Toc25669][bookmark: _Toc15079][bookmark: _Toc176960181][bookmark: _Toc20524][bookmark: _Toc176958698][bookmark: _Toc23221][bookmark: _Toc176958936][bookmark: _Toc9006]4.4.4	Relevance of cloud-native design principles to 3GPP OAM
Table 4.4.4-1 provides a summary mapping between the "Twelve-factor app" and "CNCF’s cloud-native principles". Hence, where factors and principles are understood to be related, they are indicated on the same row in the table 4.4.4-1.
[bookmark: OLE_LINK27]Table 4.4.4-1: Mapping between "Twelve-factor app" and "CNCF’s cloud-native principles"
	Factor
	Cloud-native principle

	1 – Codebase
	Repeatable deployment process

	2 – Dependencies
	

	3 – Configuration
	

	4 – Backing services
	

	5 – Build, release, and run
	

	6 – Processes
	Micro-services design
Loosely coupled

	7 – Port binding
	

	8 – Concurrency
	Dynamic scalability

	9 – Disposability
	Resiliency

	10 – Dev/Prod parity
	

	11 – Logs
	Observability

	12 – Administrative processes
	

	
	Containerization

	
	Immutable infrastructure

	
	Declarative API



The present document does not study and define the exact set of cloud native principles a CNF adheres to. It is not up to the 3GPP management system to mandate that network functions adhere to cloud-native principles in their design. Nevertheless, from a 3GPP management perspective, it is considered that a CNF can have the following aspects:
-	Highly scalable based on microservices.
-	Deployed using container technologies, and.
-	Multiple management interfaces to support multiple management applications.
The impact of the cloud-native design principles on the 3GPP management system needs to be investigated further.
* * * Next Change * * * *
[bookmark: _Toc24214][bookmark: _Toc32157][bookmark: _Toc5797][bookmark: _Toc176960182][bookmark: _Toc31836][bookmark: _Toc176965530][bookmark: _Toc12461][bookmark: _Toc176956363][bookmark: _Toc17742][bookmark: _Toc11475][bookmark: _Toc13863][bookmark: _Toc20782][bookmark: _Toc23425][bookmark: _Toc176958937][bookmark: _Toc176958699]4.5	Cloud deployment types
Management and orchestration solution for cloud deployments can support different types of cloud which the CSPs Communication Service Providers (CSPs) can use to deploy their solutions. Cloud deployments vary depending on the underling cloud environment based on ownership, scale, and access, as well as the cloud's nature and purpose. Typical cloud deployments in the industry include public-cloud, where the cloud infrastructure services are provided over the internet and available to the public, private-cloud, where the cloud services are accessible to one consumer, e.g. an organization and not reachable through internet, and hybrid-cloud, which is a combination of public and private clouds. Additionally, there are multi-cloud deployments, which consist of cloud infrastructure solutions provided by different cloud providers. It is important that CSPs are provided with support for various cloud deployment types and the desired level of control on managing the deployments.

* * * Next Change * * * *
[bookmark: _Toc176958938][bookmark: _Toc19972][bookmark: _Toc10899][bookmark: _Toc16485][bookmark: _Toc23117][bookmark: _Toc19687][bookmark: _Toc20443][bookmark: _Toc176960183][bookmark: _Toc176956364][bookmark: _Toc23542][bookmark: _Toc176958700][bookmark: _Toc11194][bookmark: _Toc176965531][bookmark: _Toc31016][bookmark: _Toc16788]5	Use cases, potential requirements, and potential solutions
[bookmark: _Toc28239][bookmark: _Toc2777][bookmark: _Toc176958701][bookmark: _Toc4865][bookmark: _Toc18154][bookmark: _Toc25741][bookmark: _Toc176960184][bookmark: _Toc10816][bookmark: _Toc176956365][bookmark: _Toc26807][bookmark: _Toc176958939][bookmark: _Toc176965532][bookmark: _Toc27676][bookmark: _Toc21971][bookmark: _Toc8154][bookmark: OLE_LINK3]5.1	Use of VNF generic OAM functions
Editor's Note: This clause describes the use cases, issues, requirements, and solutions related to WT-1.
[bookmark: _Toc176956366][bookmark: _Toc176958940][bookmark: _Toc176965533][bookmark: _Toc176958702][bookmark: _Toc27782][bookmark: _Toc30477][bookmark: _Toc16750][bookmark: _Toc23550][bookmark: _Toc176960185][bookmark: _Toc2503][bookmark: _Toc26371][bookmark: _Toc31830][bookmark: _Toc30551][bookmark: _Toc7700][bookmark: _Toc18031]5.1.1	Use case #1: Cloud-native VNFNF Deployment configuration management
[bookmark: _Toc16568][bookmark: _Toc1715][bookmark: _Toc13539][bookmark: _Toc176958703][bookmark: _Toc176965534][bookmark: _Toc176958941][bookmark: _Toc8315][bookmark: _Toc176960186][bookmark: _Toc20953][bookmark: _Toc11705][bookmark: _Toc15270][bookmark: _Toc24794][bookmark: _Toc30069][bookmark: _Toc13826][bookmark: _Toc176956367]5.1.1.1	Description
Besides allocation and configuration of the necessary resources, to bring up a cloud native VNFNF deployment into operation, i.e. full instance provisioning and configuration of the corresponding VNF NF deployment instances needs to take place. Configuration actions can also be performed during the cloud native VNF NF deployment instance operation. 
An operator needs to be able to manage and orchestrate through the 3GPP management system the configuration of the NF deployment (i.e., cloud native VNF instances according to ETSI NFV terminology). The operator needs to be able to perform through the 3GPP management system, operations like set and query configuration information.
For data governance reasons, the operator needs to be able to control the location where configuration data is stored. Additional information is needed that can be used by the MnS producer to support operations like:
-	backup configuration information. 
-	rollback configuration information (e.g., after reverting software to a previous stable version).
-	remove unnecessary configuration files (e.g., very old versions).
The descriptions in this use case (i.e., requirements, solutions and evaluation) refer to the non-application parameters for NF deployments.
[bookmark: _Toc8974][bookmark: _Toc32018][bookmark: _Toc176960187][bookmark: _Toc176965535][bookmark: _Toc28189][bookmark: _Toc29794][bookmark: _Toc2475][bookmark: _Toc19088][bookmark: _Toc176958704][bookmark: _Toc176958942][bookmark: _Toc5313][bookmark: _Toc9461][bookmark: _Toc16809][bookmark: _Toc27199][bookmark: _Toc176956368]5.1.1.2	Potential requirements
REQ-CVNF_CM-1 The 3GPP management system should have the capability to perform configuration operations for cloud-native VNF NF Deployment instances..
REQ-CVNF_CM-2 The reference point between the 3GPP management system and external OAM entities should have the capability enabling the 3GPP management system to interact with external (non-3GPP) configuration management entities for the purpose of performing configuration operations for cloud-native VNFNF Deployment instances.
[bookmark: _Toc176960188][bookmark: _Toc5542][bookmark: _Toc29088][bookmark: _Toc176965536][bookmark: _Toc8206][bookmark: _Toc30647][bookmark: _Toc28974][bookmark: _Toc21581][bookmark: _Toc20265][bookmark: _Toc21065][bookmark: _Toc176958705][bookmark: _Toc11922][bookmark: _Toc2081][bookmark: _Toc176956369][bookmark: _Toc176958943]5.1.1.3	Potential solutions
[bookmark: _Toc7891][bookmark: _Toc176958944][bookmark: _Toc6002][bookmark: _Toc176965537][bookmark: _Toc28912][bookmark: _Toc176960189][bookmark: _Toc1213][bookmark: _Toc8874][bookmark: _Toc8596][bookmark: _Toc4795][bookmark: _Toc25271][bookmark: _Toc25662][bookmark: _Toc176958706][bookmark: _Toc24033]5.1.1.3.1	VNF Configuration Manager function
This solution introduces a platform entity that interacts with the 3GPP management system via a new reference point for performing the configuration management of NF Deploymentcloud-native VNFs.
This solution proposes the use of the VNF Configuration Manager function defined in ETSI GS NFV-IFA 049 [2]. Some key functionalities supported by the VNF Configuration Manager function are the capability to convey configuration information to one or more NF Deployment cloud-native VNF/VNFC instances, the capability to perform pre-configuration actions (e.g. create configuration backup) and post-configuration actions (e.g. rollback running configuration) and the capability to query configuration information of NF Deployment cloud-native VNF/VNFC instances. 
From the perspective of the 3GPP management system perspective, MnS provisioning handles configuration of managed NFs defined by 3GPP, which include the necessary configuration related to the behavior and role of a NF (e.g., configuration of a gNB CU UP function). The 3GPP management system fully understands the semantics of this kind of configuration since it is needed to ensure that the 3GPP mobile network operates as intended by the network operator.
The VNF Configuration Manager does not understand the semantics of the configuration information that is conveyed to the cloud-native VNF/VNFC NF Deployment instances (both VNF application configuration parameters and VNF non-application configuration parameters).
Figure 5.1.1.3.1-1 depicts the interaction and reference point between 3GPP management system and the VNF Configuration Manager.


[bookmark: OLE_LINK25]Figure 5.1.1.3.1-1: Interaction and reference point between 3GPP management system and VNF Configuration Manager
The present solution addresses the potential requirements REQ-CVNF_CM-1 and REQ-CVNF_CM-2.
This potential solution related to option 2 in clause 5.1.5.
Editor’s Note: update the solution description to better reflect the impact to the 3GPP management system. 
The VNF Configuration Manager resides outside the 3GPP management system domain. 3GPP management system entities like MnF and MnS provisioning service producers, can interact with the VNF Configuration Manager through the interface specified in ETSI GS NFV-IFA 049 [2].
	 

[bookmark: _Toc18947][bookmark: _Toc176958707][bookmark: _Toc29634][bookmark: _Toc176958945][bookmark: _Toc23143][bookmark: _Toc23324][bookmark: _Toc29322][bookmark: _Toc14491][bookmark: _Toc31404][bookmark: _Toc176960190][bookmark: _Toc176965538][bookmark: _Toc14810][bookmark: _Toc16288][bookmark: _Toc32758]5.1.1.3.2	Network Configuration Manager function
This solution introduces a platform entity that interacts with the 3GPP management system via a new reference point for performing the configuration management of NF Deploymentscloud-native VNFs.
This solution considers the use of the Network Configuration Manager function defined in ETSI GS NFV-IFA 049 [2]. The Network Configuration Manager function can be used to set network configuration information related to one or more NF Deployment VNF/VNFC instances. For example, the Network Configuration Manager can be used to configure the NF Deployment VNF Connection Points (CPs), NF Deployment VNF networking for VNF instances in a service mesh, etc.
Figure 5.1.1.3.2-1 depicts the interaction and reference point between 3GPP management system and the Network Configuration Manager.


Figure 5.1.1.3.2-1: Interaction and reference point between 3GPP management system and Network Configuration Manager
The present solution addresses the potential requirements REQ-CVNF_CM-1 and REQ-CVNF_CM-2.
This potential solution related to option 2 in clause 5.1.5.
[bookmark: _Toc22922][bookmark: _Toc11078][bookmark: _Toc13993][bookmark: _Toc176958946][bookmark: _Toc30488][bookmark: _Toc176965539][bookmark: _Toc176960191][bookmark: _Toc7967][bookmark: _Toc6188][bookmark: _Toc13962][bookmark: _Toc18092][bookmark: _Toc5849][bookmark: _Toc176958708][bookmark: _Toc709]5.1.1.3.3	Configuration Server
This solution introduces a platform entity that interacts with the 3GPP management system via a new reference point for performing the configuration management of NF Deploymentscloud-native VNFs.
This solution proposes the use of a Configuration Server introduced in ETSI GR NFV-EVE 022 [44]. The Configuration Server can be understood as a logically centralized storage for configuration, without limiting the implementation of the storage. In addition, Configuration Server services can be used to store and fetch configuration data, convert configuration data formats, validate configuration data schema and apply version control for configuration data. The interface exposed and operations supported by the Configuration Server are defined in ETSI GS NFV‑IFA 049 [2].
NOTE:	Implementation of the Configuration Server, e.g. structure of configuration data, format of storage is not in scope of the present solution.
Figure 5.1.1.3.3-1 depicts the interaction and reference point between 3GPP management system and the Configuration Server.


Figure 5.1.1.3.3-1: Interaction and reference point between 3GPP management system and Configuration Server
As depicted in Figure 5.1.1.3.3-1, a consumer of the Configuration Server interfaces could be other VNF generic OAM function such as the VNF Configuration Manager defined in ETSI GS NFV-IFA 049 [2] or the 3GPP management system.
The solution enables the 3GPP management system having the capability to handle configuration data, like distributing, fetching and transforming configuration data, for one or multiple NF Deployments cloud-native VNFs.
The present solution addresses the potential requirements REQ-CVNF_CM-1 and REQ-CVNF_CM-2.
This potential solution related to option 2 in clause 5.1.5.
[bookmark: _Toc25545][bookmark: _Toc9845][bookmark: _Toc19253][bookmark: _Toc11258][bookmark: _Toc28133][bookmark: _Toc17677][bookmark: _Toc31940][bookmark: _Toc21715][bookmark: _Toc9971][bookmark: _Toc26114]5.1.1.3.4	Using the existing 3GPP provisioning management service and ETSI NFV MANO
In this solution a MnS producer offering the MnS provisioning service directly interacts with the VNF for VNF application specific parameters configuration purposes. 
-	The 3GPP management system configures VNF with VNF application specific parameters by utilizing already defined 3GPP provisioning MnS (as defined in clause 11.1 of  TS 28.532 [10]). 
-	The 3GPP management system interacts with NFV-MANO to configure VNF non-application parameters (as defined in clause 5.1.18 of TS 28.531[7]). 
This solution is not using the VNF Generic OAM functions described in ETSI ISG NFV-IFA049 [2].
This potential solution related to option 1 in clause 5.1.5 and can be also used to support configuration management for NF Deployments.
[bookmark: _Toc16012][bookmark: _Toc29748][bookmark: _Toc4005][bookmark: _Toc8961][bookmark: _Toc2107]5.1.1.3.5	Proposed updates in the 3GPP management system 
From a 3GPP management system point of view, additional information is needed by the MnS producer to support:
[bookmark: OLE_LINK33]-	backup of configuration data. 
-	rollback of configuration data.
-	removal of unnecessary configuration files (e.g., very old versions).
[bookmark: OLE_LINK30]Editor’s Note: it is TBD to determine possible options to support the operations above (e.g., introduce a new parameter configBackupInfo under vnfParametersList defined in TS 28.622 [45] etc.).
[bookmark: _Toc27096]5.1.1.3.6	Using the existing 3GPP provisioning management service 
In this solution a MnS producer offering the MnS provisioning service directly interacts with the VNF NF Deployment for both NF Deployment VNF application specific parameters configuration and NF Deployment VNF non-application parameters purposes. 
- The 3GPP management system configures the NF Deployment VNF with NF Deployment VNF application specific parameters by utilizing the already defined 3GPP provisioning MnS (as defined in clause 11.1 of TS 28.532 [10]) and the network resource model defined in TS 28.541 [7]. 
- The 3GPP management system configures the NF Deployment VNF with NF Deployment VNF non-application specific parameters by utilizing already defined 3GPP provisioning MnS (as defined in clause 11.1 of TS 28.532 [10]) and the VsDataContainer IOC defined in TS 28.622 [45]. The NF Deployment VNF non-application parameters (including both standardized and non-standardized parameters) can be carried by the VsDataContainer IOC. 
This solution provides a unified solution for configuring both NF Deployment VNF application specific parameters configuration and NF Deployment VNF non-application specific parameters by utilizing the existing 3GPP provisioning management service. This mechanism also supports the association between NF Deployment VNF application specific parameters configuration and NF Deployment VNF non-application specific parameters configuration, for example, add VsDataContainer name contained by EP_RP to carry the CpConfiguration defined in ETSI NFV IFA 008 [9] to support association between 3GPP defined EP_RP with ETSI NFV defined External Connection Point. Further, this solution supports carrying any type of configuration data that is required to support specific implementations.
[bookmark: _Hlk198788584]The solution focusses on using 3GPP provisioning MnS for both NF Deployment VNF application and non-application configuration. How the MnS producer perform the configuration activities for the NF Deployment VNF is implementation specific. 3GPP Provisioning MnS don’t understand semantics of the NF Deployment VNF non-application parameters.
[bookmark: _Toc13921][bookmark: _Toc20546][bookmark: _Toc176960193][bookmark: _Toc32621][bookmark: _Toc176958948][bookmark: _Toc2956][bookmark: _Toc3381][bookmark: _Toc13480][bookmark: _Toc176956370][bookmark: _Toc176965541][bookmark: _Toc12375][bookmark: _Toc31137][bookmark: _Toc30393][bookmark: _Toc3620][bookmark: _Toc176958710]This potential solution is related to option#3 in clause 5.1.5.
5.1.2	Use case #2：Cloud-native VNFNF Deployment policy management
[bookmark: _Toc26305][bookmark: _Toc10216][bookmark: _Toc176956371][bookmark: _Toc1582][bookmark: _Toc176958949][bookmark: _Toc176958711][bookmark: _Toc25324][bookmark: _Toc15062][bookmark: _Toc176960194][bookmark: _Toc23834][bookmark: _Toc3891][bookmark: _Toc176965542][bookmark: _Toc9656][bookmark: _Toc7049][bookmark: _Toc2576][bookmark: OLE_LINK7]5.1.2.1	Description

3GPP TS 28.311 [xx] contains the architecture, requirements, use cases, procedures and definitions of interfaces for policy management for 4G networks. 3GPP TS 28.555 [12] specifies the concepts, requirements and use cases for network policy management in 5G networks. It is suitable for use cases where 3GPP and MANO interact for policy management (see the policy categories in ETSI GR NFV-IFA 023 [13] Table 6.2.2-1 for details) and lacks support for the cloud native VNFsNF deployments. This use case considers the scenarios where the 3GPP management architecture is flexible to interact with ETSI NFV MANO and other solutions for the policy management of NF Deployments.
The 3GPP management system needs to implement policy management for NF Deploymentscloud-native VNFs, which might be implemented by a Microservice-based architecture. This architecture can split a single application into multiple small services, each of them can run independently. However, it will also bring many challenges, such as a large number of services will have complex dependencies, resulting in complex deployment. In this case, policy management is needed to help improve efficiency.
The descriptions in this use case (i.e., requirements, solutions and evaluation) refer to the non-application parameters for NF deployments.
[bookmark: _Toc176960195][bookmark: _Toc15035][bookmark: _Toc13824][bookmark: _Toc176965543][bookmark: _Toc8241][bookmark: _Toc176958712][bookmark: _Toc2369][bookmark: _Toc19345][bookmark: _Toc6800][bookmark: _Toc176956372][bookmark: _Toc28498][bookmark: _Toc31944][bookmark: _Toc9372][bookmark: _Toc176958950][bookmark: _Toc19675]5.1.2.2	Potential requirements
REQ-policy-1 The 3GPP management system should have the capability to manage policies for the NF Deploymentscloud-native VNFs.
REQ-policy-2 The reference point between 3GPP management system and external OAM entity should support the capability enabling the 3GPP management system to interact with external (non-3GPP) policy management entities to perform the policy management for cloud-native VNFNF Deployments.
[bookmark: _Toc176960196][bookmark: _Toc25091][bookmark: _Toc176965544][bookmark: _Toc17504][bookmark: _Toc12571][bookmark: _Toc16626][bookmark: _Toc24170][bookmark: _Toc8595][bookmark: _Toc28781][bookmark: _Toc176958951][bookmark: _Toc1338][bookmark: _Toc176958713][bookmark: _Toc24152][bookmark: _Toc29202]5.1.2.3	Potential solutions
[bookmark: _Toc970][bookmark: _Toc28903][bookmark: _Toc1440][bookmark: _Toc16111][bookmark: _Toc176960197][bookmark: _Toc18961][bookmark: _Toc176958952][bookmark: _Toc25368][bookmark: _Toc10461][bookmark: _Toc176958714][bookmark: _Toc19062][bookmark: _Toc26723][bookmark: _Toc20407][bookmark: _Toc176965545]5.1.2.3.1	Policy Agent
As shown in figure 5.1.2.3.1-1, this solution introduces a platform entity that interacts with 3GPP management system for policy management of NF Deploymentscloud-native VNFs via a new PaaS reference point.
This solution proposes using the Policy Agent function defined in ETSI GS NFV-IFA 049 [2], which can interact with the VNF generic OAM function, other PaaS Service, and NF DeploymentsVNFs for assisting on the execution and decision-making of policies. 
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Figure 5.1.2.3.1-1: Potential solution for Cloud-native VNF policy management using the Policy Agent
The solution improves the efficiency in handling policies associated to various entities by interacting with VNF generic OAM functions and other PaaS Services, and enables the 3GPP management system having the capability to manage policies for the NF Deploymentscloud-native VNFs with or without interaction with NFV-MANO functions.
The present solution addresses the potential requirement REQ-policy-1 and REQ-policy-2.
This potential solution related to option 2 in clause 5.1.5.
[bookmark: _Toc20099][bookmark: _Toc12405][bookmark: _Toc8091][bookmark: _Toc22110][bookmark: _Toc31586][bookmark: _Toc16338][bookmark: _Toc18908][bookmark: _Toc6573][bookmark: _Toc23085][bookmark: _Toc24545]5.1.2.3.2	Use of existing 3GPP provisioning management service and ETSI NFV MANO
In this solution a MnS producer offering the MnS provisioning service directly interacts with the VNF for policy management purposes. 
-	The 3GPP management system configures VNF application specific policies according to TS 28.556 [yy] and by utilizing already defined 3GPP provisioning MnS (as defined in clause 11.1 of TS 28.532[10]).
-	3GPP management system interacts with NFV-MANO to configure VNF non-application policies policy parameters (as defined in clause 5.1.18 of TS 28.531[7]).
This solution is not using the VNF Generic OAM functions described in ETSI ISG NFV-IFA049 [2].
This potential solution related to option 1 in clause 5.1.5 and can be also used to support policy management for NF Deployments.


[bookmark: _Toc22482][bookmark: _Toc176965546][bookmark: _Toc20780][bookmark: _Toc30495][bookmark: _Toc176960198][bookmark: _Toc176958953][bookmark: _Toc16379][bookmark: _Toc2485][bookmark: _Toc21504][bookmark: _Toc3269][bookmark: _Toc16734][bookmark: _Toc176958715][bookmark: _Toc4607][bookmark: _Toc27733]5.1.3	Use case #3: Cloud-native VNF NF Deployment Traffic management
[bookmark: _Toc11073][bookmark: _Toc176958716][bookmark: _Toc176965547][bookmark: _Toc14262][bookmark: _Toc20661][bookmark: _Toc176958954][bookmark: _Toc5304][bookmark: _Toc20171][bookmark: _Toc15784][bookmark: _Toc17217][bookmark: _Toc12624][bookmark: _Toc24589][bookmark: _Toc19980][bookmark: _Toc176960199]5.1.3.1	Description
Effective traffic management for NF Deployments cloud-native functions is essential to ensure high quality of service levels. Nevertheless, especially in containerized deployments additional challenges need to be considered since many OS containers realizing the NF Deployment cloud-native VNF instances are usually deployed per host, while OS containers are often created and destroyed rapidly, requiring the network to adapt quickly to topological changes. In the context of a NF Deploymentscloud-native VNF, traffic management includes controlling the inbound/outbound traffic to, from and within the NF Deployment cloud-native VNF instance.
Traffic management actions to be considered in a 3GPP management system context are, for example, controlling the rate of incoming requests to prevent overloading services and directing traffic to different VNFCs realizing a within NF Deployment instancescloud-native VNF. These actions can surge in the context of diverse OAM procedures of maintenance, re-configuration, and upgrade of NFs, etc. managed through the 3GPP management system.
The 3GPP management system needs to be able to support an operator to manage and orchestrate the traffic management actions for NF Deployment cloud-native VNF instances. 
The descriptions in this use case (i.e., requirements, solutions and evaluation) refer to the non-application parameters for NF deployments.
[bookmark: _Toc32588][bookmark: _Toc176958717][bookmark: _Toc17443][bookmark: _Toc176958955][bookmark: _Toc13446][bookmark: _Toc13082][bookmark: _Toc29405][bookmark: _Toc8287][bookmark: _Toc28438][bookmark: _Toc6090][bookmark: _Toc31671][bookmark: _Toc176960200][bookmark: _Toc660][bookmark: _Toc176965548]5.1.3.2	Potential requirements
REQ-CVNF_TM-1 The 3GPP management system should have the capability to support traffic management of cloud-native VNFwithin NF Deployment instances.
REQ-CVNF_TM-2 The reference point between 3GPP management system and external OAM entity should have the capability enabling the 3GPP management system to interact with external (non-3GPP) traffic management entities for the purpose of performing traffic management for cloud-native VNFNF Deployment instances. 
[bookmark: _Toc29243][bookmark: _Toc176958956][bookmark: _Toc176965549][bookmark: _Toc1265][bookmark: _Toc29269][bookmark: _Toc19336][bookmark: _Toc176958718][bookmark: _Toc4981][bookmark: _Toc834][bookmark: _Toc2820][bookmark: _Toc27518][bookmark: _Toc176960201][bookmark: _Toc29178][bookmark: _Toc31728]5.1.3.3	Potential solutions
[bookmark: _Toc22092][bookmark: _Toc28547][bookmark: _Toc176958719][bookmark: _Toc16493][bookmark: _Toc23280][bookmark: _Toc4451][bookmark: _Toc176960202][bookmark: _Toc30187][bookmark: _Toc25871][bookmark: _Toc176965550][bookmark: _Toc24601][bookmark: _Toc20235][bookmark: _Toc176958957][bookmark: _Toc28448]5.1.3.3.1	Traffic Enforcer function 
As shown in figure 5.1.3.3.1-1, this solution introduces a platform entity that interacts with 3GPP management system for traffic management of cloud-native VNFsNF Deployments via a new PaaS reference point.
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Figure 5.1.3.3.1-1: Traffic management of cloud native VNF
The solution proposes using Traffic Enforcer function defined in ETSI GS ISG NFV-IFA 049 [2], which is one of the VNF generic OAM functions. Some key functionalities supported by the Traffic Enforcer function are the capability to perform the required traffic blocking and rerouting operations on the VNFC within NF Deployment instances.
According to ETSI GS ISG NFV-IFA 049 [2] Traffic Enforcer functionality can be called by functions residing inside the 3GPP management system or other VNF generic OAM functions (e.g. the Upgrade VNF function) or other PaaS Services (e.g. the Policy Agent).
The present solution addresses the potential requirement REQ-CVNF_TM-2.

[bookmark: _Toc20928][bookmark: _Toc3651][bookmark: _Toc20686][bookmark: _Toc19841][bookmark: _Toc176958958][bookmark: _Toc176965551][bookmark: _Toc18723][bookmark: _Toc14511][bookmark: _Toc176958720][bookmark: _Toc16050][bookmark: _Toc176960203][bookmark: _Toc8750][bookmark: _Toc31047][bookmark: _Toc24376]5.1.4	Use case #4: Cloud-native VNFNF Deployment Upgrade
[bookmark: _Toc24911][bookmark: _Toc176960204][bookmark: _Toc3481][bookmark: _Toc9994][bookmark: _Toc22306][bookmark: _Toc9152][bookmark: _Toc176958959][bookmark: _Toc5008][bookmark: _Toc3411][bookmark: _Toc15920][bookmark: _Toc176965552][bookmark: _Toc20853][bookmark: _Toc176958721][bookmark: _Toc24112]5.1.4.1	Description
NF DeploymentVNF upgrades typically address known bugs and issues, leading to more stable and reliable operations. In addition, NF DeploymentVNF upgrades can include new features and functionalities and/or security patches that fix vulnerabilities. NF DeploymentCloud native VNF upgrades ensure that NF DeploymentsVNFs remain compatible with the latest standards specification facilitating the seamless integration with existing and new NF DeploymentsVNFs and management systems. 
In the industry different NF DeploymentVNF upgrade strategies are met in practice such as blue-green updates (traffic is served by a part of the network using the old version, while another part of the network is updated and tested with the new version) and canary updates (small subset of systems is updated and is also used to serve part of the traffic, before updating the entire production environment). In both cases, proper setup and configuration is needed, such as transferring of images, transferring of configuration files, configuring the load balancers, etc. 
Both virtualization dependent (e.g. NF DeploymentVNF network configuration, virtual or physical resource management) and virtualization independent aspects (e.g. NF DeploymentNF related) can be considered during a NF Deploymentcloud-native VNF upgrade.
When NF Deploymentscloud-native VNF are considered, upgrades become challenging due to the multiple components, software artifacts and configuration files to be handled.
An operator needs to be able to manage and orchestrate through the 3GPP management system the upgrade of the NF Deploymentcloud native VNF instances. The operator needs to be able to perform through the 3GPP management system, operations like set and query upgrade files information.
The descriptions in this use case (i.e., requirements, solutions and evaluation) refer to the non-application parameters for NF deployments.
[bookmark: _Toc176958960][bookmark: _Toc14174][bookmark: _Toc9578][bookmark: _Toc25794][bookmark: _Toc176965553][bookmark: _Toc27155][bookmark: _Toc23003][bookmark: _Toc9503][bookmark: _Toc12888][bookmark: _Toc176960205][bookmark: _Toc16638][bookmark: _Toc176958722][bookmark: _Toc9409][bookmark: _Toc12577]5.1.4.2	Potential requirements
REQ-CVNF_UP-1 The 3GPP management system should have the capability to upgrade NF Deploymentcloud-native VNF instances.
REQ-CVNF_UP-2 The reference point between 3GPP management system and external OAM entity should have the capability enabling the 3GPP management system to interact with external (non-3GPP) upgrade management entities for the purpose of upgrading NF Deploymentcloud-native VNF instances. 
[bookmark: _Toc6380][bookmark: _Toc176965554][bookmark: _Toc31179][bookmark: _Toc176958723][bookmark: _Toc29310][bookmark: _Toc2549][bookmark: _Toc3654][bookmark: _Toc19664][bookmark: _Toc32566][bookmark: _Toc7491][bookmark: _Toc176960206][bookmark: _Toc197][bookmark: _Toc176958961][bookmark: _Toc209]5.1.4.3	Potential solutions
[bookmark: _Toc176958962][bookmark: _Toc176965555][bookmark: _Toc176958724][bookmark: _Toc9874][bookmark: _Toc176960207][bookmark: _Toc22748][bookmark: _Toc8527][bookmark: _Toc5398][bookmark: _Toc30321][bookmark: _Toc8165][bookmark: _Toc26594][bookmark: _Toc7626][bookmark: _Toc32717][bookmark: _Toc22583]5.1.4.3.1	Upgrade VNF function
This solution introduces a platform entity that interacts with the 3GPP management system via a new reference point for performing the upgrade of NF Deploymentcloud-native VNFs.
This solution proposes the use of the Upgrade VNF function defined in ETSI GS NFV-IFA049 [2]. Some key functionalities supported by the Upgrade VNF function are, for example, the capability to modify the software of a VNF to another version and the capability to add resources to a running NF DeploymentVNFC instance during an upgrade by coordinating with NF DeploymentVNF management function(s) responsible for managing the resources of the NF DeploymentVNF instance.
The VNF upgrade can be supported by the change NF DeploymentVNF package procedures, which are followed based on the information available in the NF Deploymentcloud-native VNF descriptor and/or updated NF Deploymentcloud-native VNF Package files. The Upgrade VNF function can be also used to orchestrate an upgrade for multiple cloud-native NF DeploymentsVNFs/VNFCs. It can also manage both virtualization dependent and virtualization independent aspects.
To perform the intended functionality, the Upgrade VNF function can interact with other entities, as illustrated in the following examples. 
EXAMPLE 1:	In the case of ETSI NFV based solutions, the Upgrade VNF function can coordinate with the VNFM, which executes the lifecycle according to the NFV-MANO procedures including handling the removal/addition/modification of resources.
EXAMPLE 2:	To update the network configuration of the connection points of a NF Deployment instance VNFC, the Upgrade VNF function can interact with the Network Configuration Manager defined in ETSI GS NFV-IFA 049 [2].
A consumer of the Upgrade VNF function interfaces can be the 3GPP management system over a reference point between the 3GPP management system and the platform providing VNF generic OAM and other PaaS Services. This is depicted in figure 5.1.4.3.1-1.


Figure 5.1.4.3.1-1: Interaction and reference point between 3GPP management system and Upgrade VNF function
The solution enables the 3GPP management system having the capability to manage the upgrade of cloud-native VNFs NF Deployments by interacting with the Upgrade VNF function, who takes the responsibility of handling the various components, artifacts and configurations files and the necessary interactions with the cloud related management and orchestration system.
The present solution addresses the potential requirements REQ-CVNF_UP-1 and REQ-CVNF_UP-2.
This potential solution related to option 2 in clause 5.1.5.
[bookmark: _Toc4734][bookmark: _Toc16643][bookmark: _Toc18497][bookmark: _Toc12024][bookmark: _Toc947][bookmark: _Toc19605][bookmark: _Toc8720][bookmark: _Toc18108][bookmark: _Toc20996][bookmark: _Toc6566]5.1.4.3.2	Use of existing 3GPP provisioning management service and ETSI NFV MANO
In this solution a MnS producer offering the MnS provisioning service directly interacts with the VNF for VNF upgrade purposes. The 3GPP management system upgrade VNF with VNF application specific items by utilizing the already defined 3GPP provisioning MnS (as defined in clause 11.1 of TS 28.532[10]).
3GPP management system interacts with NFV-MANO to upgrade VNF non-application items (as defined in clause 5.1.18 of TS 28.531[7]). 
This solution is not using the VNF Generic OAM functions described in ETSI ISG NFV-IFA049 [2] and can be also used to support upgrades for NF Deployments .
This potential solution related to option 1 in clause 5.1.5.

[bookmark: _Toc27416][bookmark: _Toc24860][bookmark: _Toc2518][bookmark: _Toc4715][bookmark: _Toc12115][bookmark: _Toc13394][bookmark: _Toc29025][bookmark: _Toc22052][bookmark: _Toc25359][bookmark: _Toc21256]5.1.5	Relationship between 3GPP Management System (SBMA) and ETSI NFV VNF generic OAM functions and NFV-MANO
The decoupling of software and hardware in NFV gave rise to the need to delineate the concerns of application-level management versus virtualization-related management. VNF application specific parameters are related to the behavior and services provided by the NF, which in the 3GPP context are therefore 3GPP service related and defined by 3GPP, whilst the VNF non-application specific parameters (i.e. non-3GPP service related) are related to the virtualization aspects of the NF and consider the aspects on how software entities can be deployed and operated on virtualized infrastructure platform. Following are the details: 
- The MO attributes, which are defined by 3GPP, can be regarded to be VNF application specific parameters. 
- The VNF instance specific information defined in ETSI NFV specifications can be regarded to be VNF non-application specific parameters.
NOTE:	The VNF application specific parameters are referred as virtualization-independent items in ETSI IFA 049 [2], VNF non-application specific parameters are referred as virtualization dependent items in ETSI IFA 049 [2].
Regarding the relationship between the VNF generic OAM functions framework and 3GPP management system (SBMA) defined in 3GPP TS 28.533 [16] the following can be considered:
Like in the case of NFV-MANO, VNF generic OAM functions reside outside the 3GPP management system (SBMA).
In SBMA, a MnS producer can consume management interfaces provided by NFV-MANO and can expose a corresponding service to MnS consumers. Similarly for the case of VNF Generic OAM functions in SBMA, a MnS producer can consume management interfaces provided by VNF generic OAM functions and can expose a corresponding service to MnS consumers.
Following are the two options to illustrate the relation between 3GPP management system (SBMA), VNF generic OAM functions and NFV-MANO.
NOTE:	The name of VNF application parameters and VNF non-application parameters needs to be revisited during normative phase.
Option#1:
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Figure 5.1.5-1: Use of 3GPP MnS and ETSI NFV MANO to manage VNF
In this option, 3GPP management system (SBMA) configures/manages NF realized by VNF(s) with VNF application specific parameters by utilizing already defined 3GPP MnSs (e.g. provisioning MnS). 3GPP management system interacts NFV-MANO to configure/manage NF realized by VNF(s) with VNF non-application specific configurations.
Option#2:
 

[image: ]
Figure 5.1.5-2: Interactions between SBMA and VNF Generic OAM Functions
In this option, 3GPP management system (SBMA) still manages VNF non-application specific parameters with NFV-MANO by utilizing already defined 3GPP MnSs. In addition the 3GPP management system interacts with PaaS Services defined in ETSI ISG NFV-IFA 049 [2] (i.e., VNF Generic OAM functions) to manage VNF non-application specific aspects (typically those which are not managed by NFV-MANO or resulting from NFV-related orchestration procedures) but also VNF application specific aspects (e.g., VNF configuration backup etc.).
In the case of VNF application specific aspects, VNF generic OAM functions, which do not process the semantics of application specific parameters, serving simply as utility functions in the cloud-native platform with specific OAM capabilities.
Option#3: 
[image: ]
Figure 5.1.5-3: Use of 3GPP MnS as unified solution
In this option, 3GPP management system (SBMA) configures/manages NF realized by VNF(s) with VNF application specific parameters and VNF non-application specific parameters (typically those which are not managed by NFV-MANO or resulting from NFV-related orchestration procedures) by utilizing already defined 3GPP MnSs (e.g. provisioning MnS). The VNF non-application specific parameters can be carried within VsDataContainer defined in TS 28.622 [45]. The VNF application specific parameters and VNF non-application specific parameters can be specified by MnS consumer or derived from MnS Producer. 
For VNF non-application parameters which standardized by ETSI NFV, 3GPP Management System can use 3GPP MnSs with VsDataContainer to configure VNF or interact with NFV-MANO (see the "dotted-line") to configure VNF.
In the case of VNF non-application specific aspects, the 3GPP MnSs don’t understand the semantics of VNF non-application specific parameters. This solution serves simply to provide unified OAM capabilities for managing NF realized by VNF(s).


* * * Next Change * * * *
[bookmark: _Toc17164][bookmark: _Toc9130][bookmark: _Toc28533][bookmark: _Toc16859][bookmark: _Toc31775][bookmark: _Toc22634][bookmark: _Toc10062][bookmark: _Toc176958725][bookmark: _Toc6754][bookmark: _Toc27402][bookmark: _Toc176965556][bookmark: _Toc176960208][bookmark: _Toc176958963][bookmark: _Toc8895][bookmark: _Toc176956373]5.2	Use of industry solutions for management of NF Deploymentscloud-native network functions 
[bookmark: _Toc176958726][bookmark: _Toc6874][bookmark: _Toc17323][bookmark: _Toc176965557][bookmark: _Toc28898][bookmark: _Toc176960209][bookmark: _Toc176956374][bookmark: _Toc7138][bookmark: _Toc28614][bookmark: _Toc24049][bookmark: _Toc14339][bookmark: _Toc176958964][bookmark: _Toc67][bookmark: _Toc18953][bookmark: _Toc8070]5.2.1	Use case #1: 3GPP management architecture evolution to support LCM of NF Deployment instance
[bookmark: _Toc7811][bookmark: _Toc15903][bookmark: _Toc176960210][bookmark: _Toc7465][bookmark: _Toc9454][bookmark: _Toc176958965][bookmark: _Toc22734][bookmark: _Toc176958727][bookmark: _Toc9824][bookmark: _Toc176956375][bookmark: _Toc1160][bookmark: _Toc6071][bookmark: _Toc176965558][bookmark: _Toc10355][bookmark: _Toc7724]5.2.1.1	Description
3GPP specifications specify the interaction with ETSI NFV MANO for the LCM of the virtualized part of NF (VNF). The requirements, use cases and procedures for the management of NF containing the virtualized part are specified in TS 28.531[7] for 5G network. The interfaces for the interaction with ETSI NFV MANO are provided via Os-Ma-nfvo and the Ve-Vnfm-em reference points specified in ETSI GS NFV-IFA013 [8] and ETSI GS NFV-IFA008 [9].
There are newly developed and evolved industry solutions for management and orchestration of cloud native applications that leverage industry standards, e.g. Kubernetes based solution. Such industry solutions including ETSI NFV MANO and non ETSI NFV MANO can be used to address challenges related to NF Deployment instances e.g. for hybrid cloud deployments that deploy cloud native applications with hyperscale cloud providers. This use case considers the scenarios where the 3GPP management architecture is flexible to support use of ETSI NFV MANO and Non ETSI NFV MANO for the LCM of NF Deployment instance.
* * * Next Change * * * *

[bookmark: _Toc30318][bookmark: _Toc27401][bookmark: _Toc21431][bookmark: _Toc27468][bookmark: _Toc17331][bookmark: _Toc14374]5.2.2.3.2	Solution #2: Management data streaming for NF Deployments cloud-native NF deployments
The proposed solution relies on existing streaming mechanisms to stream management data between the MnS producer and MnS consumer (as defined in clause 12.5 of TS 28.532[10]) as shown in Figure 5.2.2.3.2-1. 
The proposed solution supports cloud-native deployments on the MnS producer and MnS consumer sides which comes with the benefits of scalability, redundancy and fault-tolerance. If the MnS producer(s) leverage micro-service-based stateless architectures typical of cloud-native deployments, then it’s implementation specific how the MnS producers keep track of the stateful nature of the web-socket connection. 
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Figure 5.2.2.3.2-1: Management data streaming for cloud-native NF deployments
[bookmark: _Toc14314]5.2.2.4	Evaluation of solutions
Solution #1 in clause 5.2.2.3.1 provides data streaming based on message bus. The proposed solution implies impacts on the 3GPP management system to support the streaming of management data based on message bus. This includes:
1. Impact to existing streaming data reporting service defined in TS 28.532: to support message bus-based data reporting from the MnS producer, a new streaming data reporting service needs to be introduced. 
2. Impact to MnS producer due to the generality of data streaming service.
Solution #2 in clause 5.2.2.3.2 shows how management data can be streamed with minimal impact to the existing MnS producers. The proposed solution relies on existing SA5 defined mechanisms for streaming management data between the MnS producer and the MnS consumer. It implies no impacts on the 3GPP management system.

* * * Next Change * * * *
[bookmark: _Toc20518][bookmark: _Toc5776][bookmark: _Toc176958758][bookmark: _Toc31181][bookmark: _Toc19177][bookmark: _Toc176958996][bookmark: _Toc23035][bookmark: _Toc176956401][bookmark: _Toc176960241][bookmark: _Toc23134][bookmark: _Toc25641][bookmark: _Toc176965589][bookmark: _Toc3163][bookmark: _Toc22273][bookmark: _Toc28403]6			Conclusions and recommendations
Editor's Note: This clause captures the conclusions and the recommendations of the study.
[bookmark: _Toc24984][bookmark: _Toc14259][bookmark: _Toc2567][bookmark: _Toc19620]6.1	General conclusion
The present document mainly studied the following several categories: 
-	In clause 4, the terminology and concepts hashave been studied.
-	In clause 5.1, the use cases are about the configuration, maintenance (i.e., upgrade and traffic management) and policy management for cloud-native VNFs. The related different solutions are based on existing functionalities provided by the 3GPP management system and/or the usage of VNF generic OAM functions/PaaS Services.
-	In clause 5.2.1, 5.2.3, 5.2.4, 5.2.5 and 5.2.6, the use cases are about the lifecycle management of NF Deployment. The related different solutions can include ETSI NFV-MANO, but are not limited to it.
-	In clause 5.2.2, the use cases are about the management data streaming for Network Functions in supporting cloud native. 
-	In clause 5.2.7, the use case is about observability for Network Functions in supporting cloud native.
-	In clause 5.3, the use case is about the placement of Network Functions to support different cloud deployment scenarios while there are no solutions available for this use case in this document.

* * * End of Changes * * * *
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