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[bookmark: foreword][bookmark: _Toc168390790]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: _Toc168390791]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: _Toc168390792]
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: _Toc168390793]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"
[18]	3GPP 28.404 "Telecommunication management; Quality of Experience (QoE) measurement collection; Concepts, use cases and requirements)"
[19]	3GPP 28.405 "Telecommunication management; Quality of Experience (QoE) measurement collection; Control and configuration)"
[20]	3GPP 28.406 "Telecommunication management; Quality of Experience (QoE) measurement collection; Information definition and transport"
[21]	3GPP 28.520 "Telecommunication management; Performance Management (PM) for mobile networks that include virtualized network functions; Requirements"
[22]	3GPP 28.521 "Telecommunication management; Performance Management (PM) for mobile networks that include virtualized network functions; Procedures 
[23]	3GPP 28.522 Telecommunication management; Performance Management (PM) for mobile networks that include virtualized network functions; Stage 2 
[24]	3GPP 28.523 Telecommunication management; Performance Management (PM) for mobile networks that include virtualized network functions; Stage 3"
[25]	3GPP 28.550 "Management and orchestration; Performance assurance"
[26]	3GPP 28.552 "Management and orchestration; 5G performance measurements"
[27]	3GPP 28.554 "Management and orchestration; 5G end to end Key Performance Indicators (KPI)"
[28]	3GPP 28.558 "Management and orchestration; UE level measurements for 5G system"
[29]	3GPP 32.401 "Telecommunication management; Performance Management (PM);Concept and requirements"
[30]	3GPP 32.404 "Telecommunication management; Performance Management (PM); Performance measurements; Definitions and template"
[31]	3GPP 32.421 "Telecommunication management; Subscriber and equipment trace; Trace concepts and requirements"
[32]	3GPP 32.422 "Telecommunication management; Subscriber and equipment trace; Trace control and configuration management"
[33]	3GPP 32.423 "Telecommunication management; Subscriber and equipment trace; Trace data definition and management"

[bookmark: definitions][bookmark: _Toc168390794]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc168390795]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: _Toc168390796]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc168390797]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].
CRUD	Create, Read, Update and Delete
IOC	Information Object Class
IRP		Integration Reference Point
IS	Information Service
MnS	Management Service
NRM	Network Resource Model
SBMA	Service Based Management Architecture

[bookmark: _Toc168390798]4	Concepts and background



[bookmark: _Toc168390799]5	Use cases and potential requirements
[bookmark: _Toc168390800]5.1	NRM investigation
[bookmark: _Toc168390801]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: _Toc168390802]5.1.2	Potential requirement 
NA.
[bookmark: _Toc168390803]5.2	Connection between TS 28.537 and TS 28.622 for generic control NRM capabilities
[bookmark: _Toc168390804]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) are defined in TS 28.622 [2]. However, corresponding stage1 (including description, use case and requirements) content is defined in TS 28.537 [3]. The connection between stage 2 (defined in TS 28.622 [2]) and stage 1 (defined in TS 28.537 [3]) for each control NRM fragment needs to be added to improve the readability and traceability otherwise it is not clear which control NRM fragments support which management capabilities defined in TS 28.537 [3]. 
[bookmark: _Toc168390805]5.2.2	Potential requirements
NA
[bookmark: _Toc168390806]5.2.3	Potential solutions
Following potential solutions use management capability of discovery of management services defined in TS 28.537[3] and MnS Registry NRM fragment defined in TS 28.622 [2] as example, same solution should also be applied for other management capabilities in TS 28.537 [3], including Heartbeat (clause 4 of 28.537 [3]), Managing management data (clause 6 of 28.537 [3]) and File management (clause 7 of 28.537 [3]).
[bookmark: _Toc168390807]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 of 28.537 [3], clause 5.3 solution (in italic) is proposed to be added in clause 5 in TS 28.537 [3] to add reference to solution description (NRM fragment) for management capability of discovery of Management Services 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 stage 2 for this management capability is described in TS 28.622 [3], clause X (MnSRegistry NRM fragment). 
[bookmark: _Toc168390808]The stage 3 for this management capability is described in TS 28.623 [4], clause X (YAML) and clause Y (YANG).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 of TS 28.622 [2], the first sentence (in italic) is proposed to be added in clause 4.3.41.1 in TS 28.622 [2].
[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 capability off 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: _Toc168390809]5.2.3.3	Potential solution#3 Add reference for management capability requirements for each NRM fragment in TS 28.622
Following clause 4.3.42 is the existing clause, the sentence (in italic) and table below are proposed to be added in clause 4.3.42.1 in TS 28.622 [2].
[bookmark: _Toc44341223][bookmark: _Toc51675521][bookmark: _Toc51683765][bookmark: _Toc55305088][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 capability off 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: _Toc168390810]5.2.4	Evaluation of potential solutions
TBD
[bookmark: _Toc168390811]5.3	Discovery of management capabilities of MnS supported by a MnS Producer
[bookmark: _Toc168390812]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


[bookmark: _Hlk162446377]The model driven approach (i.e. usage of provisioning MnS operations specified in TS 28.532 [14] and NRM fragments) can be used to support various types of management capabilities in SBMA. MnS consumer may need to get management capability information of the MnS in an convenient way. For example, MnS consumer may need to query which MnS can provide the threshold control capability. The current MnSType attribute in MnSInfo IOC cannot be used to represent the management capability information of MnS.
[bookmark: _Toc168390813]5.3.2	Potential requirements
REQ-DMS-1: The 3GPP management system should provide capabilities allowing MnS consumers to retrieve the management capability information for MnS.
[bookmark: _Toc168390814]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 values:
- MANAGEMENT_DATA_CONTROL
- FAULT_MANAGEMENT
- FILE_MANAGEMENT
- NR_PROVISIONING
- 5GC_PROVISIONING
- NETWORK_SLICING_PROVISIONING
- EDGE_COMPUTING_PROVISIONING
- AI/ML_MANAGEMENT
- MDA
- SON_POLICY
- RANSC_MANAGEMENT
- INTENT_DRIVEN_MANAGEMENT
- MNS_REGISTRY_AND_DISCOVERY
- COMMUNICATION_SERVICE_ASSURANCE
- NSOEU
- MSAC_MANAGEMENT
	Type: Enum
multiplicity: 0..*
isOrdered: N/A
isUnique: N/A
defaultValue: None
isNullable: False



[bookmark: _Toc168390815]5.3.4	Evaluation of potential solutions
TBD
[bookmark: _Toc168390816]5.4		<<Support IOCs>> instances in SBMA
[bookmark: _Toc168390817]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].  <<SupportIOC>> instances, , see <<SupportIOC>> defined in TS 32.156 [2],  cannot be handled by the CRUD operations. 
The only reason to model data 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 <<InformationObjectClass>> instances but not for <<SupportIOC>> instances, hence specifying new <<SupportIOC>> definitionsshould be avoided.
Removing existing <<SupportIOC>> instances definitions(if any) is out of scope for the present document.
[bookmark: _Toc168390818]5.4.2 	Potential requirements 
NA.
[bookmark: _Toc168390819]5.4.3	Potential solutions
[bookmark: _Hlk164336096]Clarify in TS 32.156[2] that <<SupportIOC>> instances are not used when an MnS is designed based on a model driven approach using a NRM and CRUD operations.
[bookmark: _Toc168390820]5.5	Discovery of management capabilities of MnS instances based on area of interest
[bookmark: _Toc168390821]5.5.1	Description
In TS 28.622 [2], MnsInfo IOC is introduced to describe the management service information and detailed capabilities about management service, which includes attribute “mnsScope”.
Attribute “mnsScope” is used to provide information about the management scope of the Management Service. Current definition describes the list containing the DNs of the managed object instances that can be accessed using the Management Service. However, in some scenarios, MnS consumer also needs to retrieve the information of MnS instance supporting management capabilities for the specified area of interest instead of list of DN of managed object instance. The area can be geographical area or TAI.  For an example, the MnS consumer (e.g. NWDAF) request to retrieve the MnS information for the MnS instance which can provide the MDA capabilities for a specified area (e.g. TAC).  
[bookmark: _Toc168390822]5.5.2	Potential requirements
REQ-DMS-1: The 3GPP management system should provide capabilities allowing MnS consumers to retrieve the MnS information for MnS instances based on specified areas (geographical area or TAI).
[bookmark: _Toc168390823]5.5.3	Potential solutions
Following are the proposed enhancement for MnSInfo IOC defined in TS 28.622 [2]Enhancement Aspect 1: Extend existing attribute “mnsScope” to support the following choices:
-	A list of DNs to represent the managed object instances that can be accessed using the Management Service. This is the already supported by TS 28.622 [2].
-	A list of TAIs to represent the managed object instances covered by the specified TACs that can be accessed using the Management Service.
-	A list of GeoAreas to represent the managed object instances covered by the specified GeoAreas that can be accessed using the Management Service.
Editor’s Note: Filtering on a GEO location needs further consideration.
[bookmark: _Toc168390824]5.5.4	Evaluation of potential solutions
TBD
[bookmark: _Toc168390825]5.6	PM investigation
[bookmark: _Toc168390826]5.6.1	Description
One important argument when introducing SBMA was to get away from the fragmented specification structure that IRP architecture has.
The following TSs contain performance information specified for 5G:
28.404 Telecommunication management; Quality of Experience (QoE) measurement collection; Concepts, use cases and requirements) [18]
28.405 Telecommunication management; Quality of Experience (QoE) measurement collection; Control and configuration) [19]
28.406 Telecommunication management; Quality of Experience (QoE) measurement collection; Information definition and transport [20]
28.520 Telecommunication management; Performance Management (PM) for mobile networks that include virtualized network functions; Requirements [21]
28.521 Telecommunication management; Performance Management (PM) for mobile networks that include virtualized network functions; Procedures [22]
28.522 Telecommunication management; Performance Management (PM) for mobile networks that include virtualized network functions; Stage 2 [23]
28.523 Telecommunication management; Performance Management (PM) for mobile networks that include virtualized network functions; Stage 3 [24]
28.550 Management and orchestration; Performance assurance [25]
28.552 Management and orchestration; 5G performance measurements [26]
28.554 Management and orchestration; 5G end to end Key Performance Indicators (KPI) [27]
28.558 Management and orchestration; UE level measurements for 5G system [28]
32.401 Telecommunication management;Performance Management (PM);Concept and requirements [29]
32.404 Telecommunication management; Performance Management (PM); Performance measurements; Definitions and template [30]
32.421 Telecommunication management; Subscriber and equipment trace; Trace concepts and requirements [31]
32.422 Telecommunication management; Subscriber and equipment trace; Trace control and configuration management [32]
32.423 Telecommunication management; Subscriber and equipment trace; Trace data definition and management [33]
[bookmark: _Toc168390827]5.6.2	Potential requirement 
NA.
[bookmark: _Toc168390828]5.7	Common Notification Header
[bookmark: _Toc168390829]5.7.1	Description
All SA5 notifications have a common header containing 6 parameters present in all notifications (objectClass, objectInstance, notificationId, notificationType, eventTime, systemDN). 
The common header is not defined in 5G documentation as a concept; although it is referenced in multiple 3GPP and external documents, which as of necessity often still refer to 3GPP TS 32.302 (a document not valid for 5G).
The definition of these parameters should but is not always the same in different notifications which is confusing.
[bookmark: _Toc168390830]5.7.2	Potential requirements
NA
[bookmark: _Toc168390831]5.7.3	Potential solutions
[bookmark: _Toc168390832]5.7.3.1	Potential solution#1 Add definition of the common notification header to TS 28.532
Common notification header parameters
All notifications emitted by any MnS or function shall both support and contain the following parameters: 
[bookmark: _Toc20494430][bookmark: _Toc26975453][bookmark: _Toc35856326][bookmark: _Toc44001182][bookmark: _Toc51580781][bookmark: _Toc52356044][bookmark: _Toc55227614][bookmark: _Toc138323167][bookmark: _Toc155085609][bookmark: MCCQCTEMPBM_00000144]Input parameters
	Parameter Name
	S
	[bookmark: _Hlk164251490]Documentation and Allowed Values
	Properties

	objectClass
	M
	Name of an IOC identified by objectInstance.
	Type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A

	objectInstance
	M
	Distinguished name (DN) of an MOI.
Together with objectClass it identifies an MOI the notification is related to. It can be e.g. an MOI that caused the notification to be emitted or an MOI about which the notification reports some information.
	Type: DN
multiplicity: 1
isOrdered: N/A
isUnique: N/A

	notificationId
	M
	This is an identifier for the individual notification, which may be used to correlate notifications.
The identifier of the notification shall be chosen to be unique across all notifications of a particular managed object instance throughout the time that correlation is significant, it uniquely identifies the notification from other notifications generated by the MOI specified by objectInstance.
	Type: Integer
multiplicity: 1
isOrdered: N/A
isUnique: N/A

	notificationType
	M
	String: It specifies the type of notification and hence the information carried by the notification.
It should be a fixed, short, human readable string for each type of notification.
	Type: String
multiplicity: 1
isOrdered: N/A
isUnique: N/A

	eventTime
	M
	The date and time when the event that triggered the sending of the notification occurred.
	Type: DateTime
multiplicity: 1
isOrdered: N/A
isUnique: N/A

	systemDN
	M
	Distinguished name of the MnS producer. If an MnSAgent MOI is present, systemDN should be the DN of an MnSAgent.
	Type: DN
multiplicity: 1
isOrdered: N/A
isUnique: N/A



The parameters may be further specified by the individual notification types. 
Individual notification types may define additional parameters.
[bookmark: _Toc168390833]5.7.4	Evaluation of potential solutions
TBD
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[bookmark: _Toc168390835]6.1	PM investigation
Solution proposal 1
Do nothing. 
Pro: No risk for inconsistencies. No work needs to be done.
Con: Non SA5 PM experts continue to have the problem of understanding how the 3GPP 5G performance TSs relate to each other.
Solution proposal 2
Describe the dependencies in a more understandable way in a 900-series TR.
Pro: Non SA5 PM experts have an easier way of understanding how SA5 performance specifications relate to each other.  Since this would be a 900-series TR it would be visible to organizations outside 3GPP and kept up-to-date across releases.
Con: As the information is duplicated, it is a risk for not being consistent.
Solution proposal 3a
Change the structure of the performance TSs. E.g. One TS could be for RAN NFs, another for Core Network NFs, a third for management system MnFs.
Pro: The understanding for which performance metrics are produced would be better. It would mitigate compliance work.
Con: All dependances might not be visible. It is a very large work.
Solution proposal 3b
Change the structure of the Subscriber and Equipment Trace and the Quality of Experience (QoE) measurement collection. The other PM specifications are divided into mechanism and performance data, which is not the case for the Subscriber and Equipment Trace and the Quality of Experience (QoE) measurement collection, so also these specifications can be changed to the structure of separating mechanism and performance data.
Pro: The mechanism is common for different 3GPP systems, while the performance data may differ. It will be very clear on what data is valid for which 3GPP system.
Con: When performance data is used for several 3GPP systems (e.g. NSA), the description of these cases needs to refer to another TS.
Solution proposal 4
Augment the “5G specifications overview” [28.533, Annex E] to include the performance components.  For example, the column currently headed “Related specifications” could be split into one describing use cases and requirements, and another defining performance data. A separate column could also be added, including not only the TS but the specific performance data definitions defined in it that are related to the management feature.  To increase visibility, and promote maintenance, the Annex could be promoted to normative, or even moved into the main body of the TS. Different releases can have different clauses or annexes in the TS.
Pro:  The mapping between specifications, management features, and performance data definitions would be captured in a single location.
Con: The amount of information in the table could be large and difficult to maintain. 
Solution proposal 5
Augment the existing specifications containing performance information to indicate a clear “entry point” or “root” NRM component for each management feature.  E.g. the “PerfMetricJob” IOC for PM measurements, “TraceJob” IOC for Subscriber and Equipment trace, etc.  Each of these would then document the management feature(s) to which it applies and the other IOCs/DTs which comprise the complete solution.
Note:  this solution could also be combined with Proposal 4 to reduce the amount of information required in the table.
Pro:  Existing information is retained and augmented with more detail.  The documentation on dependencies could be kept to the minimal number of ‘root’ NRM components.
Con:  Could be difficult for multi-release maintenance when some components (or parts thereof) only apply to specific release(s).
Solution proposal 6
Create a new type of document, such as a web/wiki page, to document the performance data dependencies. 
Pro:  Could be easier to maintain and have least impact on existing specs.  Method to introduce different ‘views’ on usage performance information for potentially different audiences.  E.g. Rel-17 vs. Rel-18 view, Slice vs. NF mgmt., ORAN centric implementation, etc. 
Con:  Separation of the information from the actual specs could lead to inconsistencies.

Different solutions proposals can be combined. E.g. the proposals 4 and 3b can be combined, which would mean that the structure for Subscriber and Equipment Trace and the Quality of Experience (QoE) measurement collection is changed and the relations between the specifications are described in the annex in 28.533.

[bookmark: _Toc168390836]6.2	NRM investigation
Solution proposal 1
Do nothing. 
Pro: No risk for inconsistencies. No work needs to be done.
Con: Non SA5 NRM experts continue to have the problem of understanding the 3GPP 5G network resource model.
Solution proposal 2
Describe the dependencies in a more understandable way in a 900-series TR.
Pro: Non SA5 NRM experts have an easier way of understanding how SA5 NRM specifications relate to each other.  Since this would be a 900-series TR it would be visible to organizations outside 3GPP and kept up-to-date across releases.
Con: As the information is duplicated, it is a risk for not being consistent.
Solution proposal 3
Change the structure of the NRM TSs. E.g. One TS could be for RAN NFs, another for Core Network NFs, a third for management system MnFs.
Pro: The understanding per NRM fragment would be better.
Con: All dependances might not be visible. It is a very large work.
Solution proposal 4
Augment the “5G specifications overview” [28.533, Annex E] to include the NRM components.  For example, the column currently headed “Related specifications” could be split into one describing use cases and requirements, and another defining common/specific NRM.  A separate column could also be added, including not only the TS but the specific NRM component(s) defined in it that are related to the management feature.  To increase visibility, and promote maintenance, the Annex could be promoted to normative, or even moved into the main body of the TS.
Pro:  The mapping between specifications, management features, and NRM would be captured in a single location.
Con: The amount of information in the table could be large and difficult to maintain. 
Solution proposal 5
Augment the existing specifications containing NRM definitions to indicate a clear “entry point” or “root” NRM component for each management feature.  E.g. the “ManagementDataCollection” IOC for MADCOL, “Intent” IOC for IDMS, etc.  Each of these would then document the management feature(s) to which it applies and the other IOCs/DTs which comprise the complete solution.  E.g. Intent IOC would indicate it is the root for IDMS and that the IntentReport and related DTs are also required.

Note:  this solution could also be combined with Proposal 4 to reduce the amount of information required in the table.
Pro:  Existing information is retained and augmented with more detail.  The documentation on dependencies could be kept to the minimal number of ‘root’ NRM components.
Con:  Could be difficult for multi-release maintenance when some components (or parts thereof) only apply to specific release(s).
Solution proposal 6
Create a new type of document, such as a web/wiki page, to document the NRMs and dependencies. 
Pro:  Could be easier to maintain and have least impact on existing specs.  Method to introduce different ‘views’ on NRM usage for potentially different audiences.  E.g. Rel-17 vs. Rel-18 view, Slice vs. NF mgmt., ORAN centric implementation, etc. 
Con:  Separation of the information from the actual specs could lead to inconsistencies.

[bookmark: _Toc168390837]7	Conclusions and recommendations
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