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[bookmark: _Toc105505799]4.2.4.2	Lifecycle phases
Communication service assurance is enabled by closed control loops which have their own lifecycle. The lifecycle phases for closed control loops are preparation, commissioning, operation and decommissioning.
-	Preparation phase: 
Providing a closed control loop starts with preparation, which includes control loop design, collection of relevant goal information from an SLS and preparing the required network configuration for measurement collection. The result of the preparation phase is a closed control loop design. 
-	Commissioning phase: 
Once a closed control loop is prepared, one instance of the closed control loop design is instantiated by configuring the measurement collection and the goals in the network. During this phase the closed control loop may be deployed to allow the network to converge to a state where the communication service assurance is stable and within the boundaries of the SLS. The instantiation activity results in a closed control loop that is ready for operation.
-	Operation phase: 
After the commissioning phase, the closed control loop is operational. The activation includes actions that make a closed control loop run to pursuit its goal(s). It may include subscription to relevant management services. In the operation phase the closed control loop is first activated. The monitor activity typically includes the real-time or periodic calculation of KPIs that are relevant to the closed control loop and comparison with the goal(s) assigned to the given closed control loop. This activity may result in further actions that involve the other activities in the operation phase, e.g. evaluate and update & upgrade, in order to change the closed control loop settings and improve its performance. The update & upgrade of the closed control loops may be triggered by the reconfiguration of goals from the consumer. The consumer may be other closed control loops. The evaluate activity also includes the evaluation of results of Execution step of closed control loops by e.g. investigating differences between the current traffic data and the data taken before the execution. The criteria of this evaluation can be done by specific values such as SLS. The update & upgrade activity includes actions that change the settings of the closed control loop instance to change its behaviour and improve its performance to pursue the assigned goal(s). The update may include changes in the parameters of the management functions that constitute the closed control loop (e.g. changing data sources, KPIs being calculated, models, policies, etc.). The upgrade may include changes in the software version of the management functions. These activities can be executed dynamically while the closed control loop is regularly operating and executing actions, or they can be executed upon a request received from an authorized consumer. The deactivation activity includes actions that make the closed control loop stop to run. 
-	Decommissioning phase: 
When the closed control loop is no longer needed, after being deactivated the closed control loop is decommissioned and after that the lifecycle of the closed control loop is completed. 
Figure 4.2.4.2.1 highlights the lifecycle phase sequence involved in the closed control loop assurance. 


Figure 4.2.4.2.1: Lifecycle phases of a closed control loop
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