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4.8	Roles related to 5G networks and network slicing management
In the context of next generation networks, responsibilities regarding operations have to be clearly defined and assigned to roles. The roles related to 5G networks and network slicing management include:
-	Communication Service Customer (CSC): Uses communication services.
-	Communication Service Provider (CSP): Provides communication services. Designs, builds and operates its communication services. The CSP provided communication service can be built with or without network slice. 
-	Network Operator (NOP): Provides network services. Designs, builds and operates its networks to offer such services.
-	Network Equipment Provider (NEP): Supplies network equipment to network. For sake of simplicity, VNF Supplier is considered here as a type of Network Equipment Provider. This can be provided also in the form of one or more appropriate VNF(s).
-	Virtualization Infrastructure Service Provider (VISP): Provides virtualized infrastructure services. Designs, builds and operates its virtualization infrastructure(s). Virtualization Infrastructure Service Providers may also offer their virtualized infrastructure services to other types of customers including to Communication Service Providers directly, i.e. without going through the Network Operator.
-	Data Centre Service Provider (DCSP): Provides data centre services. Designs, builds and operates its data centres.
-	NFVI Supplier: Supplies network function virtualization infrastructure to its customers.
-	Hardware Supplier: Supplies hardware.
Depending on actual scenarios:
-	each role can be played by one or more organizations simultaneously;
-	an organization can play one or several roles simultaneously (for example, a company can play CSP and NOP roles simultaneously).
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Figure 4.8.1: High-level model of roles
In case of Network Slice as a Service (NSaaS) (cf. clause 4.1.6), the Communication Service Provider (CSP) role can be refined into NSaaS Provider (NSaaSP) role – or, in short, Network Slice Provider (NSP) - and the Communication Service Customer (CSC) role can be refined into NSaaS Customer (NSaaSC) role – or, in short, Network Slice Customer (NSC). A NSC can, in turn, offer its own communication services to its own customers, being thus CSP at the same time. A tenant might take the role of a NSC.
4.9	Management data analytics for 5G networks
The 5G networks have capability to support a variety of communication services, such as IoT and eMBB. The increasing flexibility of the networks to support services with diverse requirements may present operational and management challenges. 5G networks management system can therefore benefit from management data analytics for improving networks performance and efficiency to accommodate and support the diversity of services and requirements. The management data analytics utilize the collection of network data (including e.g. service, slicing and/or network functions related data) to perform analytics in order to assist and complement management services for an optimum network performance and service assurance. 
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x.1	General
Clause x specifies the high level features of the 5G management system and network slicing.
x.2	Self-Organizing Networks (SON) for 5G networks
In order to reduce the operating expenses associated with the management of increasing number of nodes from more than one vendor the feature of the Self-Organizing Network (SON) was introduced. Automation of some network planning, configuration and optimisation processes via the use of SON functions can help the network operator to reduce operating expenses by reducing manual involvement in such tasks. Based on the location of the SON algorithm, SON is categorized into four different solutions: Cross Domain-Centralized SON, Domain-Centralized SON, Distributed SON and Hybrid SON. 
x.3	Management data analytics for 5G networks
The 5G networks have capability to support a variety of communication services, such as IoT and eMBB. The increasing flexibility of the networks to support services with diverse requirements may present operational and management challenges. 5G networks management system can therefore benefit from management data analytics for improving networks performance and efficiency to accommodate and support the diversity of services and requirements. The management data analytics utilize the collection of network data (including e.g. service, slicing and/or network functions related data) to perform analytics in order to assist and complement management services for an optimum network performance and service assurance. 
x.4	Closed loop SLS Assurance
Closed loop SLS Assurance relies on a set of management services in a control loop which consists of the steps of Monitoring, Analysis, Decision and Excution to assure the communication service. The adjustment of the resources used for the communication service is completed by the continuous iteration of the steps in the control loop with SLS assurance. Closed loop SLS assurance can be deployed at domain level or cross domain level.
x.5	Energy Efficiency(EE) for 5G networks
Operators are aiming at decreasing power consumption in 5G networks to lower their operational expense with energy saving management solutions. With the foreseen deployment of more NR base stations, e.g., small base stations with massive MIMO in high-band, energy saving becomes even more urgent and challenging. Management of 5G networks contributes to energy saving by reducing energy consumption of 5G networks, while maintaining coverage, capacity and quality of service. 
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