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1
Decision/action requested

It’s asked for the group to discuss and approve the features of energy saving state.
2
References

 [1] TS 32.551, Energy Saving Management, concepts and requirements (release 10).
[2] TR 32.834 v1.1.0, Study on OAM aspects of Inter-RAT Energy Saving.
3
Rationale

So far the definitions to energy saving state in [1] [2] are as follows:

notEnergySaving state: the default state in peak-traffic situation, with no specific energy saving in progress.
energySaving state: in an off-peak-traffic situation, some functions of a cell or a network element are powered-off or restricted in resource usage in other ways, whereas the cell or network element is still controllable.
ES activation: the procedure to switch off a cell or network element or restrict the usage of physical resources for energy saving purposes. As a result, a specific network element transitions is in energySaving state.
ES deactivation: the procedure to switch on a cell ornetwork element or resume the usage of physical resources which had been ES activated before. As a result, a specific network element is in notEnergySaving state.
It’s ambiguous on the characteristics/principles to define energySaving state. A clear judgement of energySaving state would be helpful for the operators to adopt ES solutions in a multi-vendor scenario. This document addresses some criteria to differentiate energySaving state and normal state (notEnergySaving).
Criterion 1: Degree of energy saving effect 

The energySaving state represents the maximum energy saving effect on the cell level. Energy-consuming hardware components which support the cell availability should be switched off for energy saving purpose, such as the frequency carrier component and transmission component of the cell. However, which hardware components are switched off is an issue specific to eNB implementation.
Criterion 2: Controllability from the network

The cell in energySaving state should be under control of network. For example, the cell which is in energySaving should support the capability to be switched on again by the network, such as by its neighboring cells (eNBs) or OAM system. Therefore, network interface as X2/S1 and OAM connection should be kept when the cell is in energySaving state. 
Criterion 3: Service availability
The cell in energySaving state should not provide any service to UEs. That’s also the reason to move the camped UEs to the neighboring cells before the cell is switched off. From the view of UE, a cell in energySaving state should not be visible when UE scan all RF channels according to its capabilities to find a suitable cell.
4
Detailed proposal

pCR to TR 32.834 v1.1.0 [2]
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5.1
Energy Saving States

The following criteria are generally used to evaluate the states of energy saving:

Criterion 1: Degree of energy saving effect
Criterion 2: Controllability from the network
Criterion 3: Service availability
The following energy saving states of a cell or a network element defined in 3GPP TS 32.551 [4] are identified to be re-used for Inter-RAT ESM:
Conceptually, a cell or a network element may be on one of these two states with respect to energy saving:

-
notEnergySaving state

-
energySaving state

Table 5.1-1 shows the above criteria applied to these states.

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)
	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 cell in notEnergySaving state is under control of the network. Therefore, network interface as X2/S1 and OAM connection shall be enabled when the cell is in notEnergySaving state.
	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. Therefore, a network interface such as X2/S1 or the OAM connection shall be 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.. 


Table 5.1-1 Criteria for energy saving state
When a cell is in energySaving state it may be needed that neighboring cells 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 energySaving state.
These energy saving states are valid for all architectures.
The following energy saving state of a cell or a network element defined in 32.551 is identified to be not re-used for Inter-RAT ESM:
“compensatingForEnergySaving”.

Reason: This state is only valid for capacity-limited use cases, and therefore this concept is not considered in this study.
The introduction of additional energy saving levels, e.g. a stand-by mode where the radio part of an eNB keeps active, is FFS.
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