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[bookmark: _Toc19796739][bookmark: _Toc27046873]First change 
[bookmark: _Toc19796720][bookmark: _Toc27046851]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	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 32.101: "Telecommunication management; Principles and high level requirements".
[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 and assurance data".
[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; Stage 1".
[9]	3GPP TS 28.532: "Management and orchestration; 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]	3GPP TS 28.545: "Management and orchestration; Fault Supervision (FS)".
[29]	ETSI GS ZSM 002: "Zero-touch Network and Service Management (ZSM); Reference Architecture V.1.1 (2019-08)".
[30]	3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".
[x]	TS 28.535: "Management and orchestration; Management services for communication service assurance; Requirements"
[y]	TS 28.536: "Management and orchestration; Management services for communication service assurance; Stage 2 and stage 3"

Second change 
5	Architecture reference model
[bookmark: _Toc19796740][bookmark: _Toc27046874]5.1	General concepts
[bookmark: _Toc19796741][bookmark: _Toc27046875]5.1.1	Management service providers, consumers and exposure
The management services for a mobile network with or without network slicing may be produced by any entity. For example, it can be a Network Functions (NF), or  network management functions. The  entity may provide (produce) such management services as, for example, the performance management services, configuration management services and fault supervision services.
The management services can be consumed by another entity, which may in turn produce (expose) the service to other entities. Figure 5.1.1-1 shows an example of the management service X which is initially produced by the entity A which is an NF , then consumed by another entity B which is a network management function. Then entity B in turn exposes it to the entity C.


[bookmark: _Ref521319004]Figure 5.1.1-1. Example of producers and consumers of the management service
Figure 5.1.1-2 shows another example of the management service X which is produced by the entity A which is a NF, then entity B processes the information and produce management service Y and exposes it to the entity C. 


Figure 5.1.1-2. Example of producers and consumers of management services

[bookmark: _Toc19796742][bookmark: _Toc27046876]5.1.2	Interactions between management service producer and management service consumer
The interactions between the management service producer and management service consumer follows one of the two following paradigms:
-	"Request-response": A management service producer is requested by a management service consumer to invoke an operation, which either performs an action or provides information or both. The management service producer provides response based on the request by management service consumer.


Figure 5.1.1.1: Request-response communication paradigm
- "Subscribe-notify": A management service consumer requests a management service producer to establish a subscription to receive network events via notifications, under the filter constraint specified in this operation.
Subscriptions can be created also by other means than by using such operation.


Figure 5.1.1.2: Subscribe-notify communication paradigm
NOTE: 	Example of a common aspect applicable to all management services is the use of notifications. For a management service to use notifications the management service consumer needs a subscription to notifications it is interested in. The management service consumer requests the creation of a subscription by sending a subscribe operation to the management service producer. To cancel a subscription the consumer sends an unsubscribe operation to the producer.

5.1.X	Interactions to enable closed control loops 
A closed control loop identifies the process steps and the entities that are controlled. The process steps are Monitor, Analyze, Decide and Execute as shown in Figure 5.1.X.1. In the same figure the controlled entity is shown as Managed Entity. The output of a process step provides input for the next process step. Once a closed loop is in operation, the loop controls (within set boundaries) certain aspects of the behaviour of the Managed Entity without manual intervention or intervention from an external system. The process steps can be realized using the concepts of management services and management functions. Details about the application of closed control loop for communication service assurance can be found in Management and orchestration of communication service assurance requirement [x] and stage 2 and stage 3 [y]. A generic example of process steps mapped to management services can be found in Annex X.
Analyse
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Figure 5.1.X.1: Managed Entity controlled via the control loop steps
Editor’s Note: The Decide step is aware of the state of the network so that a list of proposals converted by Decide to decision is processed with current state of the network. How this state is conveyed is FFS.
5.1.Y	Interactions between closed control loops
Managed entities as entities that are controlled by closed control loops exist in various subnetwork domains and depending on deployment inside a single management system or inside different management systems which manage one or more subnetworks. 
A managed entity participating in a control loop may depend on, or be a peer of, another managed entity participating in a different closed control loop. The closed control loops may need to interact (collaborate) with each other, but they can also interfere with each other in case the managed entities use shared resources. In any case mechanisms are needed for managing loop interaction that are affected by interference, and means for callback to a consuming loop, in the same layer or a higher layer loop.  
Third change 
Annex X (informative)	Control loop deployment example
Figure X.1 showns an example of a control loop realized by various management services provided by different management functions. In this example the controlled or managed entity is a CSI which depends on an NSI (with its own control loop). The management functions are DCEC (Data Collection and Exposure Coordination), MDAF, CSMF and Orchestration & control.
External actors in this example are order care that ordered the CSI and a human operator that provides the policies under which the CSMF can decide which mitigation strategy should be applied.
[image: ]
Figure X.1: Example of management functions and management services in a control loop for communication service assurance
End of changes 
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