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Comments

Proposed Changes
* * * First Change * * * *
[bookmark: _Toc210299801]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 28.530: "Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3"
[3]	3GPP TS 28.540: "Management and orchestration; 5G Network Resource Model (NRM); Stage 1"
[4]	3GPP TS 28.541: "Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3"
[5]	3GPP TS 28.621: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Requirements	"
[6]	3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)	"
[7]	3GPP TS 28.623: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Solution Set (SS) definitions	"
[8]	3GPP TS 28.657: "Telecommunication management; Evolved Universal Terrestrial Radio Access Network (E-UTRAN) Network Resource Model (NRM) Integration Reference Point (IRP); Requirements"
[9]	3GPP TS 28.658: "Telecommunication management; Evolved Universal Terrestrial Radio Access Network (E-UTRAN) Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)"
[10]	3GPP TS 28.659: "Telecommunication management; Evolved Universal Terrestrial Radio Access Network (E-UTRAN) Network Resource Model (NRM) Integration Reference Point (IRP); Solution Set (SS) definitions"
[11]	3GPP TS 28.661: "Telecommunication management; Generic Radio Access Network (RAN) Network Resource Model (NRM) Integration Reference Point (IRP); Requirements"
[12]	3GPP TS 28.662: "Telecommunication management; Generic Radio Access Network (RAN) Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)"
[13]	3GPP TS 28.663: "Telecommunication management; Generic Radio Access Network (RAN) Network Resource Model (NRM) Integration Reference Point (IRP); Solution Set (SS) definitions"

…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

* * * Next Change * * * *
<Proposed
[bookmark: _Toc210299805]3.3	Abbreviations
[bookmark: clause4][bookmark: _Toc5974][bookmark: _Toc9120][bookmark: _Toc21262][bookmark: _Toc9052][bookmark: _Toc22472][bookmark: _Toc8043][bookmark: _Toc23532][bookmark: _Toc3946][bookmark: _Toc176965517][bookmark: _Toc176960169][bookmark: _Toc19561][bookmark: _Toc176958925][bookmark: _Toc176958689][bookmark: _Toc176956356][bookmark: _Toc207759184]For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].
<ABBREVIATION>	<Expansion>
CM				Configuration Management 
DM				Domain Manager
IOC				Information Object Classes 

IS				Information Services
MnS				Management Services
NF				Network Function

SBMA				Service-Based Management Architecture
SS				Solution Sets


* * * Next Change * * * *
<Proposed change in revision marks>
[bookmark: _Toc176958938][bookmark: _Toc19972][bookmark: _Toc10899][bookmark: _Toc23117][bookmark: _Toc19687][bookmark: _Toc20443][bookmark: _Toc176960183][bookmark: _Toc176956364][bookmark: _Toc23542][bookmark: _Toc176958700][bookmark: _Toc11194][bookmark: _Toc176965531][bookmark: _Toc31016][bookmark: _Toc16788][bookmark: _Toc207759185][bookmark: _Toc210299807]5	Analysis of management model definitions of 4G and 5G Radio Access Technologies
Editor's Note: This clause provides an analysis and identification of gaps and inconsistencies in the management model definitions of EUTRAN and NR.

[bookmark: _Toc210299806]4	Concepts and background
[bookmark: _Toc164698399][bookmark: _Toc211956473]4.Y	NRM in 4G and 5G
The management specifications of 3GPP have evolved over successive generations, transitioning from the IRP–based framework used in 4G systems towards the SBMA adopted for 5G. This evolution reflects the shift from a traditional, interface-oriented management paradigm to a service-oriented and model-driven approach aligned with automation and virtualization principles.
4.Y.1	IRP framework definitions
The 4G management model is defined using the IRP framework, which specifies the exchange of management information between an IRPManager and an IRPAgent through standardized ISs and corresponding SS. Each managed entity is represented by an NRM, consisting of IOCs, their attributes, relationships, and behaviour.
To provide a clearer view of how the IRP framework defines NRM across 4G domains, the relevant IRP specifications are listed in the following tables.

Table 4.Y.1-1 summarizes the Generic RAN NRM IRP specifications, which define the common requirements, information model, and solution set applicable across all RAN technologies.
Table 4.Y.1-1: Generic RAN NRM IRP Specifications
	Specification
	Scope
	Description

	3GPP TS 28.661 [11]
	Generic RAN NRM IRP – Requirements
	Defines general requirements for RAN management under the IRP framework.

	3GPP TS 28.662 [12]
	Generic RAN NRM IRP – Information Service (IS)
	Specifies semantics and behaviour of generic RAN information objects in a protocol-neutral way.

	3GPP TS 28.663 [13]
	Generic RAN NRM IRP – Solution Set (SS)
	Provides encoding and protocol-specific solution sets for the generic RAN NRM.

	
	
	

	
	
	

	
	
	



Table 4.Y.1-2 presents the E-UTRAN-specific NRM IRP specifications, which build upon the Generic RAN model by introducing management requirements and information objects unique to E-UTRAN.
Table 4.Y.1-2: E-UTRAN NRM IRP Specifications
	Specification
	Scope
	Description

	3GPP TS 28.657 [8]
	E-UTRAN NRM IRP – Requirements
	Defines requirements specific to the management of E-UTRAN nodes (eNB).

	3GPP TS 28.658 [9]
	E-UTRAN NRM IRP – Information Service (IS)
	Specifies E-UTRAN-specific IOCs and their relations, reusing elements from the Generic RAN NRM.

	3GPP TS 28.659 [10]
	E-UTRAN NRM IRP – Solution Set (SS)
	Provides the protocol-specific representation for the E-UTRAN NRM.



Beyond the RAN-specific NRMs, 3GPP also defines a Generic NRM applicable across both RAN and Core. The table 4.Y.1-3 summarizes the Generic NRM specifications that provide common requirements, information models, and YANG and OpenAPI based solution sets reusable across both IRP and SBMA management architectures.
Table 4.Y.1-3. Generic NRM IRP Specifications
	Specification
	Scope
	Description

	3GPP TS 28.621 [5]
	Generic NRM IRP – Requirements
	Defines general requirements for network management applicable to multiple domains (RAN and Core).

	3GPP TS 28.622 [6]
	Generic NRM IRP – Information Service (IS)
	Specifies semantics of information object classes for both IRP and SBMA deployment scenarios, enabling reuse of common classes across technologies.

	3GPP TS 28.623 [7]
	Generic NRM IRP – Solution Set (SS)
	Provides solution sets and encoding formats applicable to the Generic NRM, supporting YANG solution set representation.




The 4G IRP-based framework provides a complete and well-established management model. However, it is not aligned with the SBMA paradigm and does not include YANG and OpenAPI based definitions. The model syntax and semantics are designed around XML schemas and protocol mappings defined in earlier 3GPP management frameworks.
4.Y.2	SBMA framework definitions
For 5G, 3GPP adopted SBMA, which enable MnS Producer to provide as MnS. This model introduces a consistent use of YANG-based data definitions to represent NRMs and their associated behaviour, improving flexibility, programmability, and interoperability.
The following tables summarize the main SBMA specifications defining 5G network management.
The set of specifications from tables 4.Y.1-1 and 4.Y.1-3 and are also used in 5G, providing a common foundation across 4G and 5G management frameworks.

Table 4.2.2-1 presents the specifications defining the 5G NRM under the SBMA framework, including stage-1 management requirements and the corresponding information models and YANG solution sets for 5G networks.
Table 4.Y.2-1: Management and Orchestration of 5G Networks specifications
	Specification
	Scope
	Description

	
	
	

	
	
	

	
	
	

	3GPP TS 28.540 [3]
	Management and Orchestration of 5G Networks – Stage 1 (Requirements)
	Defines high-level functional requirements for 5G network management, including NR, NG-RAN, 5GC and network slicing.

	3GPP TS 28.541 [4]
	Management and Orchestration of 5G Networks – Stage 2 and Stage 3 (Information Model and Solution Set)
	Specifies the 5G NRM, including information models and YANG-based solution sets, fulfilling the requirements from 3GPP TS 28.540.



4.Y.3	Observations
The comparison between 4G and 5G specification sets reveals a clear continuity in structure but a major divergence in modelling technology and representation. The 4G NRMs define the necessary information objects and relationships for E-UTRAN management but do so under the IRP paradigm and with XML-based Solution Sets. Conversely, 5G introduces a service-based representation, replacing XML with YANG modules.
While the underlying management concepts remain compatible, the absence of a YANG-based NRM for 4G nodes prevents consistent implementation of unified management functions across technologies. Introducing YANG and OpenAPI based NRMs for 4G elements, derived from the existing IRP specifications, would therefore ensure continuity, facilitate multi-RAT management, and align future network evolution under a common management architectural framework.


























* * * Next Change * * * *

[bookmark: _Toc207759186][bookmark: _Toc210299808]6	Use casesPotential solutions to resolve the identified inconsistencies
Editor's Note: This clause presents one or more solutions to address all the identified gaps and inconsistencies identified in 5.
6.X	Use case #1: Management support for co-management of 4G nodes and 5G nodes


6.X.1	Description
This section focuses on how legacy 4G NRMs can be represented within the SBMA. SBMA enables the exposure of management capabilities as standardized MnS, allowing NFs from different generations to interoperate under common architectural principles.
3GPP TS 28.530 [2] defines the overall structure of SBMA and its relationship to legacy management frameworks. In particular, clause 6.6 describes the integration of IRP-based and SBMA-based domains and identifies several options for achieving interoperability between them. Among these, Option B outlines a migration approach that allows legacy domains, such as those managing E-UTRAN or EPC, to remain functionally unchanged while being represented within the SBMA environment.
Under this approach, the existing NRM of the legacy domain is treated as an MnS component type B, corresponding to the managed domain model in SBMA, allowing its information and management functions to be accessed through service-based interfaces. To achieve this integration, the NRM must be expressed using the same data modelling principles applied in SBMA, which rely on model-driven, YANG and OpenAPI based definitions instead of the XML representations used in the IRP framework.
While 5G NRMs defined in 3GPP TS 28.540 [3] and 3GPP TS 28.541 [4] already comply with these principles and include full YANG and OpenAPI based representations, the 4G NRMs are limited to XML-based Solution Sets under the IRP framework.
This inconsistency prevents 4G network elements from being managed within the SBMA model, thus creating a structural gap in the realization of multi-generation management consistency.
6.X.2 Example
To illustrate the practical implications of the gaps between IRP and SBMA models, a useful starting point is the examination of 3GPP TS 28.541 [4]. Since this specification focuses on 5G management, the content related to 4G is imported from previous releases. In particular, clause 4.1.1 of 3GPP TS 28.541 [4] lists the imported information entities and their local labels for the NR NRM.
EUtranCellFDD and EUtranCellTDD:
Clause 4.1.1 in 3GPP TS 28.541 [4] indicates that the IOCs EUtranCellFDD and EUtranCellTDD are further described in 3GPP TS 28.658 [9]. This is a positive indication, as 3GPP TS 28.658 [9] is one of the E-UTRAN specifications identified in section 5.1.1 when defining the 4G management model.
However, in 3GPP TS 28.658 [9], EUtranCellFDD and EUtranCellTDD are only described textually, in clauses 4.3.5 and 4.3.7, respectively, without any associated data model or mapping to a YANG structure. Within their descriptions, the same three parameters appear: earfcn, sfAssignment and specialSfPatterns, defined in radio interface specifications, which are outside the scope of management data modelling. 
Returning to 3GPP TS 28.541 [4], a search across all YANG and YAML files included in the official archive (28541-k00.zip) shows no match for either EUtranCellFDD or EUtranCellTDD.
This confirms that, although these 4G IOCs are referenced in the 5G NRM, they are not defined in any YANG model.
AdjacentCell:
A similar situation occurs with the AdjacentCell entity. Clause 4.1.1 of 3GPP TS 28.541 [4] also points to 3GPP TS 28.658 [9] for its definition. Indeed, in 3GPP TS 28.658 [9] clause 4.3.9, AdjacentCell appears as an attribute of EUtranRelation. Consequently, it does appear in the YANG module “3gpp-nr-nrm-eutrancellrelation.yang” within the “28541-k00.zip” archive, where the following code is defined:
leaf adjacentCell {
  description "Reference to an EUtranCellFDD/TDD or
    ExternalEUtranCellFDD/TDD instance.";
  mandatory true;
  type types3gpp:DistinguishedName;
}
This snippet clearly references EUtranCellFDD and EUtranCellTDD, but only as external objects. Their definitions are missing in YANG form. The model therefore depends on entities that are not formally defined within the SBMA-compliant representation.

6.X.3	Potential requirements

Req-, 3GPP management system shall/should support the co-management of 4G nodes and 5G nodes
6.X.4	Potential solutions
TBD
6.X.5	Evaluation of potential solutions
TBD

* * * End of Changes * * * *




