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[bookmark: foreword][bookmark: _Toc164680854]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: _Toc164680855]Introduction
With the progression in the use of service-based management services by service providers and operators, new and updated use cases and potential requirements are introduced for managing 5G network and services within the service-based management architecture (SBMA). The present document studies the corresponding updates for the SBMA.

[bookmark: scope][bookmark: _Toc164680856]
1	Scope
The present document describes use cases, potential requirements, and solutions for the enhancement of the Service-Based Management Architecture (SBMA). The document provides conclusions and recommendations on the next steps in the standardization.
…
[bookmark: references][bookmark: _Toc164680857]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]	3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)".
[3]	3GPP TS 28.537: "Management and orchestration; Management capabilities".
[4]	3GPP TS 28.623: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Solution Set (SS) definitions".
[5]	3GPP TS 28.541: "Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3"
[6]	3GPP TS 28.104: "Management and orchestration; Management Data Analytics (MDA) "
[7]	3GPP TS 28.105: "Management and orchestration; Artificial Intelligence/ Machine Learning (AI/ML) management"
[8]	3GPP TS 28.111: "Fault management"
[9]	3GPP TS 28.311: "Management and orchestration; Network policy management for mobile networks based on Network Function Virtualization (NFV) scenarios"
[10]	3GPP TS 28.312: "Management and orchestration; Intent driven management services for mobile networks"
[11]	3GPP TS 28.317: "Management and orchestration; Self-configuration of Rad io Access Network Entities (RAN NEs)"
[12]	3GPP TS 28.318: "Management and Orchestration; Network and services operations for energy utilities"
[13]	3GPP TS 28.319: "Management and orchestration; Access Control for Management services"
[14]	3GPP TS 28.532: "Management and orchestration; Generic management services"
[15]	3GPP TS 28.536: "Management and orchestration; Management services for communication service assurance; Stage 2 and stage 3"
[16]	3GPP TS 28.538: "Management and orchestration; Edge Computing Management"
[17]	3GPP TS 28.556: "Management and orchestration; Network policy management for 5G mobile networks; Stage 2 and stage 3"
…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
[bookmark: definitions][bookmark: _Toc164680858]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc164680859]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: _Toc164680860]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc164680861]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: _Toc164680862]4	Concepts and background



[bookmark: _Toc164680863]5	Use cases and potential requirements
[bookmark: _Toc164680864]5.1	NRM investigation
[bookmark: _Toc164680865]5.1.1	Description
One important argument when introducing SBMA was to get away from the fragmented specification structure that IRP architecture has.
The following TSs contain stage 2 NRM fragments specified for 5G:
28.622 Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS) [2]
28.541 Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3 [5]
28.104 Management and orchestration; Management Data Analytics (MDA) [6]
28.105 Management and orchestration; Artificial Intelligence/ Machine Learning (AI/ML) management [7]
28.111 Fault management [8]
28.311 Management and orchestration; Network policy management for mobile networks based on Network Function Virtualization (NFV) scenarios [9]
28.312 Management and orchestration; Intent driven management services for mobile networks [10]
28.317 Management and orchestration; Self-configuration of Radio Access Network Entities (RAN NEs) [11]
28.318 Management and Orchestration; Network and services operations for energy utilities [12]
28.319 Management and orchestration; Access Control for Management services [13]
28.532 Management and orchestration; Generic management services [14]
28.536 Management and orchestration; Management services for communication service assurance; Stage 2 and stage 3 [15]
28.538 Management and orchestration; Edge Computing Management [16]
28.556 Management and orchestration; Network policy management for 5G mobile networks; Stage 2 and stage 3 [17]
[bookmark: _Toc164680866]5.1.2 Potential requirement 
NA.
[bookmark: _Toc164680867]5.2 Use case#2: Connection between TS 28.537 and TS 28.622 for generic control NRM capabilities
[bookmark: _Toc164680868]5.2.1 Description
Several control NRM Fragments (e.g. MnS Registry NRM fragment, File retrieval NRM fragment, File download NRM fragment and Management data collection NRM fragment) defined in TS 28.622 [2]. However, corresponding stage1 (including description, use case and requirements) is defined in TS 28.537 [3]. It is not clear which management capabilities/features such control NRM Fragments are used to support. The connection between TS 28.622 [2] and TS 28.537[3] for each control NRM fragment needs to be added to improve the readability. 
[bookmark: _Toc164680869]5.2.2 Potential requirements
NA
[bookmark: _Toc164680870]5.2.3 Potential solutions
Following potential solution use Capability of discovery of management services defined in TS 28.537[3] and MnS Registry NRM fragment defined in TS 28.622[2] for example, same solution also applied for other management capabilities in TS 28.537 [3], including but not limited to Heartbeat, Managing management data, File management.
[bookmark: _Toc164680871]5.2.3.1 Potential solution#1 Add reference for solution description (NRM fragment) for each management capability in TS 28.537.
[bookmark: _Toc155086016]Following clause 5.1 overview and 5.2 specification level requirements are the existing clauses, clause 5.3 solution is proposed to be added in clause 5 in TS 28.537 [3].
5	Discovery of Management Services
[bookmark: _Toc155086017]5.1	Overview
[bookmark: _Toc155086018]5.2	Specification level requirements
5.3	Solution
The information model for Registry NRM fragment to support above management capabilities for discovery of Management Services is defined in TS 28.622 [3]. 
The YAML and YANG solution set for NRM fragment to support above management capabilities for discovery of Management Services is defined in TS 28.623 [4]
[bookmark: _Toc164680872]5.2.3.2 Potential solution#2 Add reference for management capability description for each NRM fragment in TS 28.622
Following clause 4.3.41 is the existing clauses, the first sentence is proposed to be added in clause 4.3.41.1 in TS 28.537 [3].
[bookmark: _Toc122537954]4.3.41	MnsRegistry
[bookmark: _Toc122537955]4.3.41.1	Definition
The MnSRegistry IOC and contained MnsInfo IOC is used to support the management capabilities for Discovery of Management Services in clause 5 in TS 28.537 [3].
This IOC is a container for MnsInfo IOC-s. It can be contained only by SubNetwork IOC. A SubNetwork IOC can contain only one instance of MnsRegistry.The IOC is instantiated by the system. 
[bookmark: _Toc122537956]4.3.41.2	Attributes
The MnsRegistry IOC includes the attributes inherited from Top IOC (defined in clause 4.3.29).
[bookmark: _Toc122537957]4.3.41.3	Attribute constraints
None.
[bookmark: _Toc122537958]4.3.41.4	Notifications
None.
[bookmark: _Toc164680873]5.2.3.3 Potential solution#3 Add reference for management capability requirements for each NRM fragment in TS 28.622
Following clause 4.3.41 and 4.3.42 is the existing clauses, the highlight sentence and table is proposed to be added in clause 4.3.42.1 in TS 28.537 [3].
4.3.41	MnsRegistry
[bookmark: _Toc44341223][bookmark: _Toc51675521][bookmark: _Toc51683765][bookmark: _Toc55305088]4.3.41.1	Definition
This IOC is a container for MnsInfo IOC-s. It can be contained only by SubNetwork IOC. A SubNetwork IOC can contain only one instance of MnsRegistry.The IOC is instantiated by the system. 
4.3.41.2	Attributes
The MnsRegistry IOC includes the attributes inherited from Top IOC (defined in clause 4.3.29).
4.3.41.3	Attribute constraints
None.
4.3.41.4	Notifications
None.
[bookmark: _Toc122537959]4.3.42	MnsInfo
[bookmark: _Toc122537960]4.3.42.1	Definition
This IOC represents an available Management Service (MnS) and provides the data required to support its discovery.  It is name-contained by MnsRegistry.
This information is used by the consumer to discover the producers of specific Management Services and to derive the addresses of the Management Service.
Attributes mnsLabel, mnsType, and mnsVersion are used to describe the Management Service.
Attribute mnsAddress is used to provide addressing information for the Management Service operations.
Attribute mnsScope is used to provide information about the management scope of the Management Service. The management scope is defined as the set of managed object instances that can be accessed using the Management Service.
Following requirements related to management capabilities for Discovery of Management Services supported by the MnsInfo IOC.
	Referenced TS
	Requirement label
	Comment

	TS 28.537 [3]
	REQ-DMS-1
	

	TS 28.537 [3]
	REQ-DMS-2
	

	TS 28.537 [3]
	REQ-DMS-3
	

	TS 28.537 [3]
	REQ-DMS-4
	



[bookmark: _Toc157751693][bookmark: _Toc164680874]5.2.4 Evaluation of potential solutions
TBD
[bookmark: _Toc164680875]5.3 Use case#3: Discovery of management capabilities of provisioning MnS supported by a MnS Producer
[bookmark: _Toc164680876]5.3.1 Description
The use cases and requirements for discovery of Management Services are described in TS 28.537 [3], which includes:
-	MnS Consumer retrieves management service information from MnS registry
-	MnS Consumer retrieves detailed capabilities about management service
In TS 28.622[2], MnsInfo IOC is introduced to describe the management service information and detailed capabilities about management service, which includes:
	Attribute name
	S
	isReadable
	isWritable
	
isInvariant
	
isNotifyable

	mnsLabel
	M
	T
	F
	F
	T

	mnsType
	M
	T
	F
	F
	T

	mnsVersion
	M
	T
	F
	F
	T

	mnsAddress
	M
	T
	F
	F
	T

	mnsScope
	M
	T
	F
	F
	T


The model driven approach (i.e. usage of provisioning MnS operations specified in TS 28.532 and NRM fragments) can be used to support various types of management capabilities in SBMA. MnS consumer may need to management capability information of the MnS instance in an convenience way. For example, MnS consumer may need to query which MnS instance can provide the threshold control capability. The current MnSType attribute in MnSInfo IOC cannot be used to represent the management capability information of MnS instance.
[bookmark: _Toc164680877]5.3.2 Potential requirements
REQ-DMS-1: The 3GPP management system shall provide capabilities allowing MnS consumers to retrieve the management capability information for MnS instance .
[bookmark: _Toc164680878]5.3.3 Potential solutions
Following are the proposed enhancement for MnSInfo IOC defined in TS 28.622 [2]:
Enhancement Aspect 1: Add attribute ‘mnsCapability’ to represent the types of management capabilities provided by MnS instance that the MnSType is ProvMnS. 
	Attribute Name
	Documentation and Allowed Values
	Properties

	mnsCapability
	It describes the types of management capabilities provided by MnS instance that the MnSType is ProvMnS 


The allowed value needs further discussion 
	Type: Enum
multiplicity: 0..*
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False



[bookmark: _Toc164680879]5.3.4 Evaluation of potential solutions
TBD
[bookmark: _Toc164680880]5.4		Support IOCs in SBMA
[bookmark: _Toc164680881]5.4.1	Description
SBMA is based on data that is visible, readable, and depending on its nature, potentially writable using the CRUD operations defined in TS 28.532[3].  Support IOCs cannot be handled by the CRUD operations. 
The only reason to model data by a real or support IOC is because that data is available in the MnS producer. While it is possible to provide this information via notifications, files or to set the data via dedicated operations SBMA follows the principles:
- if the data is interesting for the consumer, it should be readable via CRUD, because the consumer might not be available when the data is produced. The consumer should be able to fetch the data on demand when the consumer needs it and when the consumer is capable of receiving it.
- it is easier for a consumer to handle a few simple CRUD operations with configuration specific data models than to implement and handle a potentially big number of different dedicated operations and access methods.
Based on the above CRUD operations should be available for modelled data. CRUD operations are available for normal IOCs but not for support IOC, hence specifying new support IOCs should be avoided.
Removing existing support IOCs (if any) is out of scope for this proposal.
[bookmark: _Toc164680882]5.4.2 	Potential requirements 
NA.
[bookmark: _Toc164680883]5.4.3	Potential solutions
[bookmark: _Hlk164336096]Clarify in TS 32.156[2] that Support IOCs are not used when the MnS is designed based on a model driven approach using a NRM and CRUD operations.


[bookmark: _Toc164680884]6	Potential solutions



[bookmark: _Toc164680885]7	Conclusions and recommendations
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