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4.1.1
Fundamental concepts

Two energy saving states can be conceptually identified for a cell or a network element:
Conceptually, a cell or a network element may be on one of these two states with respect to energy saving:

-
notEnergySaving state

-
energySaving state

Based on the above energy saving states, a full energy saving solution includes two elementary procedures:

-
Energy saving activation (change from notEnergySaving to energySaving state)
-
Energy saving deactivation (change from energySaving to notEnergySaving state)
Table: Criteria for energy saving state
	Criterion
	notEnergySaving state
	energySaving state

	Degree of energy saving effect
	The cell in notEnergySaving state will not consider energy saving as the first priority, but it is left to the vendor implementation how to minimize energy consumption while providing service availability. This minimization may include switching off hardware elements.
	The energySaving state represents the maximum energy saving effect on the cell level. Hardware components shall be switched off for energy saving purpose as far as possible.Which hardware components are switched off is an issue specific to NE implementation.

	Controllability from the network
	The notEnergySaving state has no direct impact on controllability. I.e. in normal circumstances the cell in notEnergySaving state is under control of the network and the network interfaces as X2/S1 and OAM connection are enabled when the cell is in notEnergySaving state.
	The energySaving state has no direct impact on controllability. I.e. in normal circumstances the cell in energySaving shall support the capability to be switched on again by the network, such as by its neighboring cells (eNBs) or the OAM system and a network interface such as X2/S1 or the OAM connection is enabled when the cell is in energySaving state.

	Service availability
	The cell in notEnergySaving state should provide complete service to UEs in the coverage area of a cell. From the view of such an UE, the cell in notEnergySaving state is visible when the UE scans all RF channels according to its capabilities.
	The cell in energySaving state does not provide any service to UEs. From the view of an UE, a cell in energySaving state is not visible. 
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4.1.3
Operator control 
Three general architectures are candidates to offer energy savings functionalities:

Distributed, NM-Centralized, EM-Centralized as defined in TS 32.500 [6].

Energy savings in cells can be initiated in several different ways. Some of the mechanisms are:
For NM-centralized architecture
-
IRPManager instructs the cells to move to energySaving state (e.g. according to a schedule determined by network statistics), configures trigger points (e.g. load threshold crossing) when it wants to be notified, deactivates the energy saving of a network element.
For EM-centralized and distributed architecture
-
IRPManager sets policies and conditions and when these policies/conditions are met, the cells will move to energy saving state.
Examples for policies/conditions are: A time period, during which energy saving is allowed; definition of cells which are to be considered when a ES decision is made; load thresholds to be considered for energy saving decisions to determine from when on energy saving shall be done and which of the RATs should be “ramped down” first, which second etc.
-
Based on these policies/conditions and further information – e.g. the operational status of the candidate cell to take over - the ESM function controls the energy saving measures in the network elements. The network operator is informed about configuration changes which are triggered by the ESM function. 
In the case of  distributed architecture the eNB moves itself to/from energySaving state autonomously 
When a cell is in energy savings state it may be need that neighboring cells to pick up the load. However a cell in energySaving state cannot cause coverage holes or create undue load on the surrounding cells. All traffic on that cell is expected to be drained to other overlaid/umbrella cells before any cells moves to energySaving state. 

A cell in energySaving state is not considered a cell outage or a fault condition. No alarms should be raised to the IRPManager for any condition that is a consequence of a NE moving into energySavings state.
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