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	1st Change


[bookmark: _Toc10540835][bookmark: _Toc10555497]4	Management framework
[bookmark: _Toc10540836]4.1	Management services
A management service offers management capabilities. These management capabilities are accessed by management service consumers via standardized service interface composed of individually specified management service components.

Figure 4.1.1: Management Service
[bookmark: _Toc10540837]4.2	Management service components
[bookmark: _Toc10540838]4.2.1	Introduction
A management service combines elements of management service component type A, B and C. The management service components are combined to allow a management service consumer to interact with a management service producer via a specified service interface. 
[bookmark: _Toc10540839]4.2.2	Management service component type A 
Management service component type A is a group of management operations and/or notifications agnostic of managed entities.
[bookmark: _Toc10540840]4.2.3	Management information 
[bookmark: _Toc10540841]4.2.3.1	Management service component type B 
Management service component type B is the management information represented by information model of managed entities.
The following are examples of Management service component type B:
1)	 Network resource models of 3GPP defined entities for mobile networks such as those found in [4] 
[bookmark: _Toc10540842]4.2.3.2	Management service component type C 
Management service component type C is performance information of the managed entity and fault information of the managed entity.
The following are examples of Management service component type C:
1. Alarm information as defined in TS 28.532 [9] and TS 28.545 [28].
2. Performance data as defined in TS 28.552 [5], TS 28.554 [6] and TS 32.425 [7].
[bookmark: _Toc10540843]4.3	Combination of management service components
A management service may contain the combination of the following:
1)	management service component type A and management service component type B
2)	management service component type A, management service component type B and management service component type C.
The instances of management services carry information about specified management service components in the metadata attributes. Figure 4.3.1.illustrates examples of management service instances with various management service components of type A, type B and type C:
[image: ]
Figure 4.3.1: Example of Management Service and component type A, B and C

[bookmark: _Toc10540844]4.4	Management capability exposure governance
As precondition for Management Service exposure governance offer, producer of management capability exposure governance should have access to: 
An association between information about specified management service components and instances of management services.
NOTE: The detail creation of an association is left for implementation and out of scope of 3GPP standardization.
Management capability exposure governance provides exposure governance on basic elements of management function service based interface:
1)	Management service component type A
2)	Management service component type B
3)	Management service component type C
As described in Figure 4.4.1 left hand part, when there is a Management Service A exposure without exposure governance, Management Service A Consumer (e.g. 3rd party) can access all management capability offered by Management Service A Producer. 
As described in Figure 4.4.1 right hand part, when Management Service A is exposed with applied exposure governance it becomes Management Service A. Management Service A Consumer can access Management Service A' after following steps:
-	Management Service A, exposed by Management Service A' Producer, is consumed by Management Service A' Consumer;
-	Management Service B, exposed by Management Service B Producer, is consumed by Management Service B Consumer (e.g. operator) who is authorized to access offered management capabilities exposure governance(s);
-	Management Service B Consumer (e.g. operator) request a specified exposure governance on Management Service A;
-	Management Service A Producer produces Management Service A' based on applied exposure governance on Management Service A.
NOTE: The Management Service A Consumer, the Management Service A' Producer and Management Service B' Producer can be represented as a single Management Function e.g. a single MnF).
[image: ]
Figure 4.4.1: Management capability exposure governance applied on exposed Management Service A
[bookmark: _Toc10540845]4.5	Management Function (MnF) concept
A Management Function (MnF) is a management entity whose externally-observable behaviour and interfaces are specified by 3GPP as Management Services..
In the service-based management architecture, a MnF plays the role of either Management Service producer or Management Service consumer. A Management Service produced by MnF may have multiple consumers. The MnF may consume multiple Management Services from one or multiple Management Service producers. An example of a MnF playing both roles (Management Service producer and consumer) illustrated in the figure 4.5.1 below.
[image: MF1]
Figure 4.5.1: Example of Management Function and Management Services
Following are examples of MnS deployment scenario
[bookmark: _GoBack][image: ] 
Figure 4.5.X Examples of MnS deployment scenario
Management Functions may interact by consuming Management Services produced by other Management Functions. The figure 4.6.2 below illustrates multiple scenarios:
-	MnF1 produces Management Service MnS-a;
-	MnF2 consumes Management Service MnS-a produced by MnF1 and produces Management Services MnS-b and MnS-c;
-	MnF3 produces Management Service MnS-c;
-	MnF4 consumes Management Service MnS-b produced by the MnF2;
-	MnF5 consumes Management Services MnS-c produced by the MnF2 and MnF3, and in turn produces the same Management Service MnS-c. The behaviour of MnF5 may be seen as aggregation of Management Services MnS-c.
[image: ]
Figure 4.5.2: An example of interactions between Management Functions
NOTE: 	The specification of a MnF is out of scope of the present docucument.
[bookmark: _Toc10540846]4.6	Management data analytics capability
Mobile networks have the capability to support a wide variety of services and requirements. This, along with increasing flexibility of the network may present management and operational challenges and complexities. The management system can therefore benefit from management data analytics services for improving  networks performance and efficiency to accommodate and support the diversity of services and requirements. The management data analytics utilize the network management data collected from the network (including e.g. service, slicing and/or network functions related data) and make the corresponding analytics based on the collected information. For example, the information provided by PM data analytics services can be used to optimize network performance, and the information provided by FM data analytics services can be used to predict and prevent failures of the network. MDAS can be deployed at different levels, for example, at a domain level (e.g., RAN, CN, NSSI) and/or in a centralized manner (e.g., at a PLMN level).
[image: ]
Figure: 4.6.1: Service based architecture for management data analytics

[bookmark: _Toc10540847]4.7	Management service discovery
[bookmark: _Toc10540848]4.7.1	Introduction
The MnS consumer in an operator’s management system need to discover the availability of MnS instances provided by other MnS provider(s). In order to enable the MnS instances to be discovered by MnS consumer, the MnS needs to be discoverable to the operator’s management system when the MnS instance become operative. 
[bookmark: _Toc10540849]4.7.2 MnS data
The MnS data includes the information of MnS instance used for MnS discovery.
4.7.3 MnS discovery service
The MnS discovery service enables MnS consumer to discover management capabilities of MnS instances provided by MnS provider(s). The MnS consumer sends a MnS query request to MnS discover service provider to discover MnS instances and receives response with the MnS data of MnS instances which satisfy the request. 
The MnS discovery service is illustrated in Table 4.7.3-1.
Table 4.7.3-1: MnS discovery service 
	MnS name
	MnS component type A
(operations and notifications)
	MnS component type B
(information model)

	MnS discovery service
	Operations:
-	MnSQuery operation
	MnS data




	Next Change


[bookmark: _Toc10540850]5	Architecture reference model
[bookmark: _Toc10540851]5.1	General concepts
[bookmark: _Toc10540852]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: _Toc10540853]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. 
[bookmark: _Toc10540854]5.2	Management interactions with NFV MANO
3GPP management system shall be capable to consume to NFV MANO interface (e.g. Os-Ma-nfvo, Ve-Vnfm-em and Ve-Vnfm-vnf reference points). 
Producer of management services can consume management interfaces provided by NFV MANO for following purposes:
-	NS LCM.
-	LCM VNF LCM, PM, FM, CM on resources supporting VNF.


	End of Change
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