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-	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]	Void
[3]	3GPP TS 28.530: "Management and orchestration of networks and network slicing; Concepts, use cases and requirements".
[4]	3GPP TS 28.541: "Management and orchestration of 5G networks; Network Resource Model (NRM); Stage 2 and stage 3".
[5]	3GPP TS 28.552: "Management and orchestration of 5G networks; Performance measurements".
[6]	3GPP TS 28.554: "Management and orchestration of 5G networks; 5G End to end Key Performance Indicators (KPI)".
[7]	3GPP TS 32.425: "Telecommunication management; Performance Management (PM); Performance measurements Evolved Universal Terrestrial Radio Access Network (E-UTRAN)".
[8]	3GPP TS 28.531: "Management and orchestration of 5G networks; Provisioning".
[9]	3GPP TS 28.532: "Management and orchestration; Generic management services".
[10]	3GPP TS 28.500: "Telecommunication management; Management concept, architecture and requirements for mobile networks that include virtualized network functions"
[11]	3GPP TS 28.510: "Telecommunication management; Configuration Management (CM) for mobile networks that include virtualized network functions; Requirements".
[12]	3GPP TS 28.511: "Telecommunication management; Configuration Management (CM) for mobile networks that include virtualized network functions; Procedures".
[13]	3GPP TS 28.512: "Telecommunication management; Configuration Management (CM) for mobile networks that include virtualized network functions; Stage 2".
[14]	3GPP TS 28.513: "Telecommunication management; Configuration Management (CM) for mobile networks that include virtualized network functions; Stage 3".
[15]	3GPP TS 28.515: "Telecommunication management; Fault Management (FM) for mobile networks that include virtualized network functions; Requirements".
[16]	3GPP TS 28.516: "Telecommunication management; Fault Management (FM) for mobile networks that include virtualized network functions; Procedures".
[17]	3GPP TS 28.517: "Telecommunication management; Fault Management (FM) for mobile networks that include virtualized network functions; Stage 2".
[18]	3GPP TS 28.518: "Telecommunication management; Fault Management (FM) for mobile networks that include virtualized network functions; Stage 3".
[19]	3GPP TS 28.520: "Telecommunication management; Performance Management (PM) for mobile networks that include virtualized network functions; Requirements".
[20]	3GPP TS 28.521: "Telecommunication management; Performance Management (PM) for mobile networks that include virtualized network functions; Procedures".
[21]	3GPP TS 28.522: "Telecommunication management; Performance Management (PM) for mobile networks that include virtualized network functions; Stage 2".
[22]	3GPP TS 28.523: "Telecommunication management; Performance Management (PM) for mobile networks that include virtualized network functions; Stage 3".
[23]	3GPP TS 28.525: "Telecommunication management; Life Cycle Management (LCM) for mobile networks that include virtualized network functions; Requirements".
[24]	3GPP TS 28.526: "Telecommunication management; Life Cycle Management (LCM) for mobile networks that include virtualized network functions; Procedures".
[25]	3GPP TS 28.527: "Telecommunication management; Life Cycle Management (LCM) for mobile networks that include virtualized network functions; Stage 2".
[26]	3GPP TS 28.528: "Telecommunication management; Life Cycle Management (LCM) for mobile networks that include virtualized network functions; Stage 3".
[27]	ETSI GS NFV 003: "Network Functions Virtualisation (NFV); Terminology for Main Concepts in NFV V1.3.1 (2018-01)".
[28]	Void.
[29]	ETSI GS ZSM 002: "Zero-touch Network and Service Management (ZSM); Reference Architecture V.1.1.1 (2019-08)".
[30]	3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".
[31]	3GPP TS 23.501: "System Architecture for the 5G system".
[32]	3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)".
[33]	IETF RFC 8446: "The Transport Layer Security (TLS) Protocol Version 1.3".
[34]	IETF RFC 4253: "The Secure Shell (SSH) Transport Layer Protocol".
[35]	3GPP TS 28.100: "Management and orchestration; Levels of autonomous network".
[36]	3GPP TS 28.533: "Management and orchestration; Architecture framework".
[37]	3GPP TS 28.535: "Management services for communication service assurance; Requirements".
[38]	3GPP TS 28.536: "Management services for communication service assurance; Stage 2 and stage 3".
[39]	3GPP TS 28.537: "Management and orchestration; Management capabilities".
[40]	3GPP TS 28.538: "Management and orchestration; Edge Computing Management".
[41]	3GPP TS 28.540: "Management and orchestration; 5G Network Resource Model (NRM); Stage 1".
[42]	3GPP TS 28.550: "Management and orchestration; Performance assurance".
[43]	3GPP TS 32.421: "Telecommunication management; Subscriber and equipment trace; Trace concepts and requirements".
[44]	3GPP TS 32.422: "Telecommunication management; Subscriber and equipment trace; Trace control and configuration management".
[45]	3GPP TS 32.423: "Telecommunication management; Subscriber and equipment trace; Trace data definition and management".
[46]	3GPP TS 28.312: "Management and orchestration; Intent driven management services for mobile networks".
[47]	3GPP TS 28.557: "Management and orchestration; Management of Non-Public Networks (NPN); Stage 1 and stage 2".
[48]	3GPP TS 28.404: "Telecommunication management; Quality of Experience (QoE) measurement collection; Concepts, use cases and requirements".
[49]	3GPP TS 28.405: "Telecommunication management; Quality of Experience (QoE) measurement collection; Control and configuration".
[50]	3GPP TS 28.406: "Telecommunication management; Quality of Experience (QoE) measurement collection; Information definition and transport".
[51]	3GPP TS 28.631: "Telecommunication management; Inventory Management (IM) Network Resource Model (NRM) Integration Reference Point (IRP); Requirements".
[52]	3GPP TS 28.632: "Telecommunication management; Inventory Management (IM) Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)".
[53]	3GPP TS 28.633: "Telecommunication management; Inventory Management (IM) Network Resource Model (NRM) Integration Reference Point (IRP); Solution Set (SS) definitions".
[54]	3GPP TS 28.623: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Solution Set (SS) definitions".
[55]	3GPP TS 32.130: "Telecommunication management; Network sharing; Concepts and requirements".
[56]	3GPP TS 28.310: "Management and orchestration; Energy efficiency of 5G".
[57]	3GPP TS 28.104: "Management and orchestration; Management Data Analytics (MDA)".
[58]	3GPP TS 28.313: "Management and orchestration; Self-Organizing Networks (SON) for 5G networks".
[59]	3GPP TS 28.314: "Management and orchestration; Plug and Connect; Concepts and requirements".
[60]	3GPP TS 28.315: "Management and orchestration; Plug and Connect; Procedure flows".
[61]	3GPP TS 28.316: "Management and orchestration; Plug and Connect; Data formats".
[62]	3GPP TS 28.555: "Management and orchestration; Network policy management for 5G mobile networks; Stage 1".
[63]	3GPP TS 28.556: "Management and orchestration; Network policy management for 5G mobile networks; Stage 2 and stage 3".
[64]	ETSI GS NFV-IFA 008 (V4.3.1): "Network Functions Virtualisation (NFV) Release 4; Management and Orchestration; Ve-Vnfm reference point - Interface and Information Model Specification".
[65]	ETSI GS NFV-IFA 013 (V4.3.1): "Network Function Virtualisation (NFV) Release 4; Management and Orchestration; Os-Ma-nfvo reference point - Interface and Information Model Specification".
[66]	3GPP TS 28.105: "Management and orchestration; Artificial Intelligence / Machine Learning (AI/ML) management".
[67]	3GPP TS 28.317: "Management and orchestration;Self-configuration of Radio Access Network Entities (RAN NEs)".
[68]	3GPP TS 28.111: "Management and orchestration; Fault management (FM)".
[69]	3GPP TS 28.318: "Management and Orchestration; Network and services operations for energy utilities".
[70]	3GPP TS 28.319: "Management and orchestration; Access Control for Management services".
[71]	3GPP TS 26.247: "Transparent end-to-end Packet-switched Streaming Service (PSS); Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH)"
[72]	3GPP TS 28.558: "Management and Orchestration UE level measurements for 5G system"
[73]	3GPP TS 28.561: "Management and orchestration; Management aspects of Network Digital Twins"
[74]	3GPP TS 28.567: "Management and orchestration; Management aspects of closed control loops"
[75]	3GPP 29.501: "5G System; Principles and Guidelines for Services Definition"
[76]	3GPP TS 23.222: "Common API Framework for 3GPP Northbound APIs; Stage 2"
[77]	3GPP TS 28.579: "Management and orchestration; Management services exposure to external consumers through CAPIF"
[X]	3GPP TS 28.560: "Management and orchestration; Signalling traffic monitoring management (Stage 1, stage 2, and stage 3)".
[Y]	3GPP TS 28.572: "Management and orchestration; Management of planned configurations".
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[bookmark: _Toc202520147]Annex F (informative):
Overview of management capabilities and corresponding solution sets in SBMA
The model driven approach (i.e. usage of CRUD operations specified in TS 28.532 [9] and NRM fragments) can be used to support various types of management capabilities in SBMA. In addition, there are also several management capabilities which are implemented by non-CRUD operations. In the context of SBMA, Management Capability refers to the functional abilities that a management system can offer to monitor, control, and optimize network and service. These management capabilities are offered via standardized service interfaces called MnS. MnS allows these management capabilities to be consumed by internal and external consumers through well-defined APIs. Each MnS instance can combine these SBMA MnS component types A, B and C to deliver a specific management capability (see clause 4.3 combination of MnS components). Table F-1 shows an overview of management capabilities, MnS and corresponding solution sets.
Table F-1: Overview of management capabilities and corresponding solution sets
	Management Feature
	Management Capability
	MnS definition
	Solution Sets

	Network and network slicing management
	NR Provisioning
	CRUD operations/notifications (3GPP TS 28.532 [9]) + NR NRM fragment (3GPP TS 28.541 [4])
	RESTFUL

	
	
	
	NETCONF/YANG

	
	5GC Provisioning
	CRUD operations/notifications (TS 28.532 [9]) + 5GC NRM fragment (3GPP TS 28.541 [4])
	RESTFUL

	
	
	
	NETCONF/YANG

	
	Network Slicing Provisioning 
	CRUD operations/notifications (3GPP TS 28.532 [9]) + Network Slicing NRM fragment (3GPP TS 28.541 [4])
	RESTFUL

	
	
	
	NETCONF/YANG

	
	
	Network slicing provisioning service (3GPP TS 28.531 [8])
	RESTFUL

	Edge Computing Management
	Edge Computing Provisioning
	CRUD operations/notifications (3GPP TS 28.532 [9]) + Edge NRM fragment (3GPP TS 28.538 [40])
	RESTFUL

	Performance Assurance 
	Performance Metric Collection Control
	CRUD operations/notifications (3GPP TS 28.532 [9]) + PM control NRM fragment (3GPP TS 28.622 [32])
	RESTFUL

	
	
	
	NETCONF/YANG

	
	
	CRUD operations/notifications (3GPP TS 28.532 [9]) + ManagementDataCollection control NRM fragment (3GPP TS 28.622 [32])
	RESTFUL

	
	
	
	NETCONF/YANG

	
	
	Performance measurement job control (3GPP TS 28.550 [42])
	RESTFUL

	
	Performance Metric Data Report
	Streaming data reporting service (3GPP TS 28.532 [9]) + Performance data stream units (3GPP TS 28.550 [42])
	RESTFUL+WebSocket+(GPB/ASN.1)
(also used by the NETCONF/YANG solution set)

	
	
	File data reporting service (3GPP TS 28.532 [9]) + Performance data file format (3GPP TS 28.532 [9])
	RESTFUL+( SFTP/FTPES/HTTPS)+XML

	
	Performance Metric Threshold Monitor Control
	CRUD operations/notifications (3GPP TS 28.532 [9]) + Threshold monitoring control NRM fragment (3GPP TS 28.622 [32])
	RESTFUL

	
	
	
	NETCONF/YANG

	
	Performance Metric Threshold Notification 
	notifyThresholdCrossing notification (3GPP TS 28.532 [9])
	RESTFUL (also used by the NETCONF/YANG solution set)

	Fault Management
	Fault control 
	CRUD operations/notifications (3GPP TS 28.532 [9]) + FM control NRM fragment (3GPP TS 28.111 [68])
	RESTFUL

	
	
	
	NETCONF/YANG

	
	Fault Notification 
	Fault Notifications (3GPP TS 28.111 [68])
	RESTFUL
(also used by NETCONF/YANG)

	Trace and MDT management
	Trace/MDT data collection control
	CRUD operations/notifications (3GPP TS 28.532 [9]) + Trace control NRM fragment (3GPP TS 28.622 [32])
	RESTFUL

	
	
	
	NETCONF/YANG

	
	
	CRUD operations/notifications (3GPP TS 28.532 [9]) + ManagementDataCollection control NRM fragment (3GPP TS 28.622 [32])
	RESTFUL

	
	
	
	NETCONF/YANG

	
	Trace/MDT data report
	Streaming data reporting service (3GPP TS 28.532 [9]) + Trace/MDT stream date schema definition (3GPP TS 32.423 [45])
	RESTFUL+WebSocket+(GPB/ASN.1) (also used by the NETCONF/YANG solution set)

	
	
	File data reporting service (3GPP TS 28.532 [9]) + Trace/MDT file date format definition (TS 32.423 [45])
	RESTFUL+( SFTP/FTPES/HTTPS)+XML

	Signalling traffic monitoring management
	STM provisioning
	CRUD operations/notifications (3GPP TS 28.532 [9]) + STM control NRM fragment (3GPP TS 28.560 [X])
	NETCONF/YANG

	
	STM streaming
	Format of the STM reports (3GPP TS 28.560 [X])
	UDP/TCP transport protocols +( UDP-GRE-PCAPNG / Type - Length - Value (TLV)) 

	QoE management
	QoE data collection control
	CRUD operations/notifications (3GPP TS 28.532 [9]) + QoE Measurement Collection control NRM fragment (3GPP TS 28.622 [32])
	RESTFUL

	
	
	
	NETCONF/YANG

	
	QoE data report
	File data reporting service (3GPP TS 28.532 [9]) + QoE data file format (3GPP TS 26.247 [X71])
	RESTFUL+(SFTP/FTPES/HTTPS)+XML

	File Management
	File Retrieval
	CRUD operations/notifications (3GPP TS 28.532 [9]) + File retrieval NRM fragment (3GPP TS 28.622 [32])
	RESTFUL

	
	
	
	NETCONF/YANG

	
	File Download
	CRUD operations/notifications (3GPP TS 28.532 [9]) + File download NRM fragment (3GPP TS 28.622 [32])
	RESTFUL

	
	
	
	NETCONF/YANG

	Plan management
	Configuration plan management
	Information model for configuration plan management (3GPP TS 28.572[Y])
	RESTFUL

	Notification subscription and Heartbeat notification control
	Subscription Control
	CRUD operations/notifications (3GPP TS 28.532 [9]) + Notification subscription and heartbeat notification control NRM fragment (3GPP TS 28.622 [32)
	RESTFUL

	
	
	
	NETCONF/YANG

	
	Heartbeat Control
	CRUD operations/notifications (3GPP TS 28.532 [9]) + Heartbeat notification control NRM fragment (3GPP TS 28.622[32])
	RESTFUL

	
	
	
	NETCONF/YANG

	
	Heartbeat Notification
	notifyHeartbeat notification (3GPP TS 28.532 [9])
	RESTFUL

	MDA
	Management Data Analytic
	CRUD operations/notifications (3GPP TS 28.532 [9]) + NRM fragment for MDA request and MDA report (3GPP TS 28.104 [57])
	RESTFUL

	SON 
	RANSC Management
	CRUD operations/notifications (3GPP TS 28.532 [9]) + RANSC NRM Fragment 3GPP TS 28.317 [67])
	RESTFUL

	
	SON policy
	CRUD operations/notifications (3GPP TS 28.532 [9]) + NRM Fragment for DANR/DES/DRACH/DMRO/DPCI/CES/CPCI/DLMO/CCO Management (3GPP TS 28.541 [4])
	RESTFUL

	
	
	
	NETCONF/YANG

	Closed-loop SLS
	Communication Service Assurance Control
	CRUD operations/notifications (3GPP TS 28.532 [9]) + Assurance management NRM fragment (3GPP TS 28.536 [38])
	RESTFUL

	
	Closed control loop management
	CRUD operations/notifications (3GPP TS 28.532 [9]) + NRM fragment for CCL management (3GPP TS 28.567 [74])
	RESTFUL

	Intent driven management
	Intent Driven Management
	CRUD operations/notifications (3GPP TS 28.532 [9]) + NRM fragment for intent driven management (3GPP TS 28.312 [46])
	RESTFUL

	AI/ML management
	ML model Management
	CRUD operations/notifications (3GPP TS 28.532 [9]) + NRM fragment for ML model training/testing/ inference emulation control/ ML model loading / inference (3GPP TS 28.105 [66])
	RESTFUL

	NDT management
	NDT Lifecycle Management
	CRUD operations/notifications (3GPP TS 28.532 [9]) + NRM fragment for NDT management (3GPP TS 28.561 [73])
	RESTFUL

	MnS Registry and Discovery
	MnS Registry and Discovery
	CRUD operations/notifications (3GPP TS 28.532 [9]) + MnS Registry NRM fragment (TS 28.622 [32])
	RESTFUL

	
	
	
	NETCONF/YANG

	
	MgmtData Registry and Discovery
	CRUD operations/notifications (3GPP TS 28.532 [9]) + MnS Registry NRM fragment (TS 28.622 [32])
	RESTFUL

	MSAC 
	MnS Access Control
	CRUD operations/notifications (3GPP TS 28.532 [9]) + Information model for role based access control (3GPP TS 28.319 [70])
	RESTFUL

	NSOEU
	DSO Rapid Recovery and Threshold Monitoring
	CRUD operations/notifications (3GPP TS 28.532 [9])+ DSO Rapid Recovery NRM fragment (3GPP TS 28.318 [12]) + DSO Rapid Recovery NRM fragment(3GPP TS 28.318 [69])
	RESTFUL

	External Data Management
	External Data Discovery and Request
	CRUD operations/notifications (3GPP TS 28.532 [9]) + External data type NRM fragment (TS 28.622 [32])
	RESTFUL



	End of Changes



