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4.4	CCL for Multi-domain ES Optimization
4.4.1	Description
TS28.310 [5] and 28.541 [6] have specified capabilities for energy saving management where a distributed or centralized Energy Saving Function (DESF, CESF) decide whether to activate a cell (send a cell into energy saving state) or to deactivate a cell (wake up a cell from an energy saving state). The DESF and CESF are functionalities responsible for cells in individual RAN domains, e.g. specific administrative Ran domains. For multiple domains, e.g. multiple RAN domains, a closed control loop can evaluate and control the ES actions for different elements in different domains, e.g., across several RAN administrative domains. The CCL can for example decide which the times at which ES functionality can be activated in specific geographical areas, reduce CPU frequency in core network functions or implement core sleep modes.
The closed control loop can be composed to include existing capabilities. For example, TS 28.104 [4] has specified MDA reports on supporting analysis and predictions of potential issues and corresponding relevant causes and recommended actions for preventions, and/or prediction of network and/or service demands, energy saving analysis. The MnS consumer can compose MDA capabilities for service demands and energy savings analysis as part of a closed control loop for multi-domain energy saving optimization. It should be possible for the MnS consumer to compose or instantiate the closed control loop for multi-domain energy saving optimization.
4.4.2	Potential requirements
REQ- CCL-ES-1: The management system should enable the MnS consumer to compose or instantiate the energy savings closed control loop for multi-domain energy saving optimization.

4.4.3	Possible solutions
This solution proposes to enhance the existing CCL information models defined in 3GPP TS 28.567 [2].
To support compose or instantiate the energy savings closed control loop for multi-domain energy saving optimization, the following can be introduced:
-	an IOC for multi-domain energy savings optimization CCL purpose (MUDESO CCL). It is a CCL purpose and inherits the capabilities of the closed control loop .
-	an attribute on the MUDESO CCL for a data collection component for energy savings data that reuses the CCLComponent <<dataType>>.
-	datatypes and related attributes on the MUDESO CCL each for service analytics component and energy saving analysis component to be applied as components of the multi-domain energy savings optimization CCL.
-	Introduce attributes on each component to represent the analytics output of one component used by other components. The attribute can point to specific analytics outputs from TS28.104
-	A datatype and corresponding attribute indicating the actions of the multi-domain energy savings optimization CCL which can be taken towards the domain-specific functionality like the DESF or the CESF. The attributes of this dataType are the control parameters of the DESF and CESF. This is needed to capture and track the decisions taken by the MUDESO CCL.

4.4.4			Evaluation of solutions
Only one potential solution is provided in clause 4.4.3 which enables composing or instantiating an energy savings closed control loop for multi-domain energy saving optimization. It is a feasible solution to address requirement REQ-CCL-ES-1.  .
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