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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: _Toc156317719][bookmark: _Toc32093][bookmark: _Toc13127][bookmark: _Toc21630][bookmark: _Toc28741][bookmark: _Toc20153][bookmark: _Toc4463][bookmark: _Toc9376][bookmark: _Toc15695][bookmark: _Toc1506][bookmark: _Toc12354]
1	Scope
The present document studies cloud aspects of 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. 
[bookmark: references][bookmark: _Toc6099][bookmark: _Toc156317720][bookmark: _Toc21464][bookmark: _Toc31333][bookmark: _Toc24684][bookmark: _Toc12922][bookmark: _Toc27102][bookmark: _Toc18251][bookmark: _Toc26573][bookmark: _Toc6243][bookmark: _Toc17692]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 GS NFV-IFA 049: “Network Functions Virtualisation (NFV) Release 5; Architectural Framework; VNF generic OAM functions specification.
[3]                        ETSI GR NFV-EVE 019: "Network Functions Virtualisation (NFV) ;Architectural Framework;Report on VNF generic OAM functions".
[bookmark: OLE_LINK6][4]                        3GPP TR 28.834: "Study on management of cloud-native Virtualized Network Functions (VNF)".
[5]                        SP-230764 New WID on Management of cloud-native Virtualized Network Functions.
[6]                        3GPP TS 28.526: "Telecommunication management; Life Cycle Management (LCM) for mobile networks that include virtualized network functions; Procedures".
[7]                       3GPP TS 28.531: “Management and orchestration; Provisioning”.
[8]	ETSI GS NFV-IFA 013 (V4.5.1) (2023-09): "Network Function Virtualisation (NFV); Release 4; Management and Orchestration; Os-Ma-nfvo reference point - Interface and Information Model Specification".
[9]	ETSI GS NFV-IFA 008 (V4.3.1) (2022-05): "Network Function Virtualisation (NFV); Release 4; Management and Orchestration; Ve-Vnfm reference point - Interface and Information Model Specification".
[10]                     3GPP TR 28.532: “Management and orchestration; Generic management services”.




…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
[bookmark: definitions][bookmark: _Toc23307][bookmark: _Toc32522][bookmark: _Toc8247][bookmark: _Toc14561][bookmark: _Toc7357][bookmark: _Toc5733][bookmark: _Toc13383][bookmark: _Toc7461][bookmark: _Toc12907][bookmark: _Toc156317721][bookmark: _Toc29171]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc32313][bookmark: _Toc4335][bookmark: _Toc25960][bookmark: _Toc12740][bookmark: _Toc6102][bookmark: _Toc6622][bookmark: _Toc15786][bookmark: _Toc156317722][bookmark: _Toc13915][bookmark: _Toc31567][bookmark: _Toc10882]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.
VNF generic OAM function: Defined in ETSI GS NFV-IFA 049 [2].
[bookmark: _Toc2879][bookmark: _Toc22771][bookmark: _Toc7669][bookmark: _Toc3174][bookmark: _Toc156317723][bookmark: _Toc9923][bookmark: _Toc7809][bookmark: _Toc8651][bookmark: _Toc25377][bookmark: _Toc29109][bookmark: _Toc15610]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>


[bookmark: _Toc24587][bookmark: _Toc30948][bookmark: _Toc8982][bookmark: _Toc23637][bookmark: _Toc26581][bookmark: _Toc9810][bookmark: _Toc10611][bookmark: _Toc28878][bookmark: _Toc19167][bookmark: _Toc156317724][bookmark: _Toc14188]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>
LCM	Life Cycle Management


[bookmark: clause4][bookmark: _Toc155781454][bookmark: _Toc4333][bookmark: _Toc27576][bookmark: _Toc14728][bookmark: _Toc2328][bookmark: _Toc3690][bookmark: _Toc10089][bookmark: _Toc10486][bookmark: _Toc5958][bookmark: _Toc4331][bookmark: _Toc21084]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.
[bookmark: _Toc7109][bookmark: _Toc18291][bookmark: _Toc13012][bookmark: _Toc9493][bookmark: _Toc32128][bookmark: _Toc3702][bookmark: _Toc9720][bookmark: _Toc137][bookmark: _Toc26179]4.1 Background of VNF generic OAM functions
ETSI GR NFV-EVE 019 [3] defines and analyses the type of OAM functions for VNFs that can be generalized and be provided as a "generic function". It also describes potential solutions regarding the VNF generic OAM functions architectural framework and the interactions with the other entities in the NFV ecosystem.
3GPP TR 28.834“Study on management of cloud-native Virtualized Network Functions (VNF)” [4] in Release 18 studies potential use cases, requirements and solutions for the management of cloud-native virtualized network functions and the impacts on the 3GPP management system. It also includes some use cases related to VNF generic OAM functions, but the relevant specific solutions were not studied thoroughly due to the fact that the corresponding ETSI GS NFV-IFA 049 [2] was not published prior to the completion of the TR 28.834. As a result, the scope of Rel-18 “WID on management of cloud-native Virtualized Network Functions” [5] did not include enhancements related to VNF generic OAM functions. 
ETSI GS NFV-IFA 049 [2] specifies the VNF generic OAM functions framework and also specifies the functional requirements and the interface requirements for VNF generic OAM functions. Considering that ETSI GS NFV-IFA 049 has been published, clause 5.1 of  this Rel-19 TR studies the use of VNF generic OAM functions from the perspective of 3GPP management system.
[bookmark: _Toc12969][bookmark: _Toc155781455][bookmark: _Toc30754][bookmark: _Toc26438][bookmark: _Toc23676][bookmark: _Toc31118][bookmark: _Toc21521][bookmark: _Toc14798][bookmark: _Toc6912][bookmark: _Toc31][bookmark: _Toc29150]5	Use cases, potential requirements, and potential solutions
[bookmark: _Toc2344][bookmark: _Toc29425][bookmark: _Toc28068][bookmark: _Toc155781456][bookmark: _Toc18707][bookmark: _Toc24396][bookmark: _Toc13037][bookmark: _Toc29695][bookmark: _Toc26504][bookmark: _Toc26611][bookmark: _Toc17834]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: _Toc21534][bookmark: _Toc25743][bookmark: _Toc25489][bookmark: _Toc23348][bookmark: _Toc18749][bookmark: _Toc11513][bookmark: _Toc29479][bookmark: _Toc17908][bookmark: _Toc13370][bookmark: _Toc19560][bookmark: _Toc155781457]5.1.1	Use case #1: Cloud-native VNF configuration management
[bookmark: _Toc9391][bookmark: _Toc10713][bookmark: _Toc11800][bookmark: _Toc24803][bookmark: _Toc23832][bookmark: _Toc16286][bookmark: _Toc12679][bookmark: _Toc12568][bookmark: _Toc2389]5.1.1.1	Description
Although ETSI NFV framework supports containerized NFV deployments since Release 4, 3GPP management system specifications, like TS 28.526 [6] lack support for cloud native NFs that are deployed as containerized workloads,  since it references release 2 specifications from ETSI NFV. 
Besides allocation and configuration of the necessary resources, to bring up a cloud-native VNF into operation, i.e., full instance provisioning and configuration of the corresponding VNF instances needs to take place. Configuration actions can also be performed during the cloud native VNF instance operation. 
An operator need to be able to manage and orchestrate through the 3GPP management system the configuration of the cloud native VNF instances. The operator needs to be able to perform through the 3GPP management system, operations like set and query configuration information. 

[bookmark: _Toc6978][bookmark: _Toc13519][bookmark: _Toc9213][bookmark: _Toc18926][bookmark: _Toc20162][bookmark: _Toc13318][bookmark: _Toc19435][bookmark: _Toc29112][bookmark: _Toc8852]5.1.x	Use case #x
[bookmark: _Toc4568][bookmark: _Toc155781458][bookmark: _Toc20998][bookmark: _Toc6290][bookmark: _Toc31030][bookmark: _Toc16150][bookmark: _Toc8477][bookmark: _Toc26528][bookmark: _Toc30112][bookmark: _Toc29424][bookmark: _Toc4620]5.1.x.1	Description
[bookmark: _Toc30953][bookmark: _Toc26257][bookmark: _Toc16393][bookmark: _Toc31610][bookmark: _Toc155781460][bookmark: _Toc16731][bookmark: _Toc28199][bookmark: _Toc4060][bookmark: _Toc7432][bookmark: _Toc16376][bookmark: _Toc18338]5.1.x.2	Potential requirements
[bookmark: _Toc155781461][bookmark: _Toc4634][bookmark: _Toc29419][bookmark: _Toc29472][bookmark: _Toc29448][bookmark: _Toc12789][bookmark: _Toc32511][bookmark: _Toc2925][bookmark: _Toc27448][bookmark: _Toc6738][bookmark: _Toc10070]5.1.x.3	Potential solutions
[bookmark: _Toc4417][bookmark: _Toc14196][bookmark: _Toc30168][bookmark: _Toc26769][bookmark: _Toc26248][bookmark: _Toc22216][bookmark: _Toc11095][bookmark: _Toc29462][bookmark: _Toc4003][bookmark: _Toc26054]5.1.x.4	Evaluation of solutions
[bookmark: _Toc27391][bookmark: _Toc3748][bookmark: _Toc17669][bookmark: _Toc6662][bookmark: _Toc14368][bookmark: _Toc15622][bookmark: _Toc3137][bookmark: _Toc155781462][bookmark: _Toc11787][bookmark: _Toc17220][bookmark: _Toc27912]5.2	Use of industry solutions for management of cloud-native network functions 
Editor's Note: This clause describes the use cases, issues, requirements, and solutions related to WT-2.
[bookmark: _Toc10262][bookmark: _Toc13165][bookmark: _Toc25958][bookmark: _Toc21949][bookmark: _Toc19843][bookmark: _Toc17131][bookmark: _Toc6722][bookmark: _Toc28416][bookmark: _Toc10188][bookmark: _Toc155781463][bookmark: _Toc21621]5.2.1	Use case #1: 3GPP management architecture evolution to support LCM of cloud native network function
[bookmark: _Toc7659][bookmark: _Toc17184][bookmark: _Toc15336][bookmark: _Toc27149][bookmark: _Toc1318][bookmark: _Toc5565][bookmark: _Toc17298][bookmark: _Toc12006][bookmark: _Toc30668]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 cloud native NFs, 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 cloud native network function.
[bookmark: _Toc25789][bookmark: _Toc4963][bookmark: _Toc19401][bookmark: _Toc18294][bookmark: _Toc22015][bookmark: _Toc20497][bookmark: _Toc22529][bookmark: _Toc6797][bookmark: _Toc4446]5.2.1.2	Potential requirements
REQ_XYZ_LCM-1 The XYZ reference point shall support the capability allowing the 3GPP management system to interact with an orchestration and management entity to perform the LCM of cloud native network function.
Editor’s note: The term of cloud native network function is not yet defined.
[bookmark: _Toc18197][bookmark: _Toc26103][bookmark: _Toc4316][bookmark: _Toc2756][bookmark: _Toc11848][bookmark: _Toc6440][bookmark: _Toc26183][bookmark: _Toc29860][bookmark: _Toc31198]5.2.1.3	Potential solutions
Introduce a generic orchestration and management entity that interacts with 3GPP management system for LCM of cloud native network function via the new reference point XYZ (for illustration purpose).
The figure 5.2.1.3-1 below illustrates the interaction between 3GPP management system and orchestration and management entity in simplified view:
[image: ]
Figure 5.2.1.3-1 Lifecycle management of cloud native network function
The XYZ reference point includes the interfaces that 3GPP supports today with ETSI NFV MANO but not limited to it, e.g., Kubernetes based API.
Editor’s note: XYZ is to be determined based on the terminology to use for cloud native network function.
[bookmark: _Toc15238][bookmark: _Toc5957]5.2.2	Use case #2: data streaming for cloud native network function
[bookmark: _Toc29370][bookmark: _Toc32584]5.2.2.1	Description
Currently 3GPP management system support WebSocket based data streaming for PM, tracing and analytic [10] which establish point-to-point connection between the streaming data reporting MnS consumer and MnS producer. In cloud native deployment, a NF is realized in many micro-services whose workload instances are running in parallel, dynamically scaled in and out, and maybe distributed across multiple server nodes and cloud sites. In conventional WebSocket based solution, streaming data reporting MnS producer aggregate traffic from many distributed workloads generating large amount of data before streaming it to the streaming data reporting MnS consumer via the connection established. The streaming data reporting MnS consumer receive the aggregated traffic first via the connection before distributing to internal functions of the management system which may be also cloud native. This become a performance bottleneck, inefficient and difficult to be managed. Furthermore, cloud native applications are more sensitive to failures and system down time. If the connection between MnS producer and consumer fails due to any reason e.g. software failure, server hardware failure and transport network failure etc, it impacts the entire coverage area of the cloud. 
In cloud native deployment, more efficient, highly scalable, and fault-tolerant streaming solution allowing parallel streaming from the micro-services may be needed. Furthermore, the management of streaming connections, resource allocations, scaling, and resiliency for data streaming in cloud native environment is a complicated task. The 3GPP management system shall evolve to address the challenges considering the use of existing industry solutions.
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Editor's Note: This clause describes the use cases, issues, requirements, and solutions related to WT-3.
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Editor's Note: This clause captures the conclusions and the recommendations of the study.
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