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Decision/action requested

Include the text provided herein in TR 32.826 Study on Energy Savings Management.
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3
Rationale

In E-UTRAN systems the main energy expenditure element is the eNodeB considering the high coverage demand and the energy consumption per eNodeB. Methods to improve its energy efficiency are significant in terms of cost and environmental issues especially considering the fact that the resource allocation of each eNodeB targets to handle peak hour traffic demands. Since peak hours are only specific limited time periods, each eNodeB is wasting energy at all remaining times. 

The purpose of this use case is to introduce energy saving without switching off a higher capacity technology like LTE providing high QoS at all times.   
The proposed use case adopts the [2] approach where selected, switched on base stations provide higher coverage by reconfiguring the antenna tilt/pilot channel power, while the remaining base stations are switched off to save energy. Such an approach is also adopted in the study in section 4.2 of the TR 32.826 [1].
4
Detailed proposal
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6.3
High-level use cases

3. Urban Environment eNBs 

For energy saving in environments with homogeneous networks that are dimensioned to cope with peak hour traffic demand (e.g., urban environments), the objective is to concentrate the load into a few selected eNodeBs that remain powered on during low traffic demand periods with increased transmission range and to power off the remaining less loaded eNodeBs as illustrated on figure x.x.2.
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Figure x.x.2: Different network arrangements corresponding to traffic variation for energy saving purposes
Fulfilling this objective requires an algorithm that selects an appropriate set of eNodeBs to power off and another set of eNodeBs to remain powered on. Such an algorithm should be based on load parameters and geographic information, and should provide a smooth transition between day and night states, minimizing performance degradation.
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7.4
Use cases
7.4.2
Use case Urban environment eNodeB  
	Use Case

Stage
	Evolution / Specification
	<<Uses>> Related use

	Goal(*)
	Switch off a set of eNodeBs in a geographic region for energy saving purposes.
	

	Actors and Roles (*)
	FFS
	

	Telecom resources
	eNodeBs including OSS and air conditioning systems.
	

	Assumptions
	Energy saving management is activated for the eNodeB.

eNodeB(s) are part of urban network forming cells with radius much less than their maximum capability.
	

	Pre conditions
	The eNodeBs in a region are switched on.

The eNodeBs  are not in a faulty state.

The eNodeBs  are able to adjust their transmission power, without creating coverage holes.

The eNodeBs  are able to exchange load related information.

The energy saving management is activated.
	

	Begins when
	The energy function is triggered automatically based on observed load and a corresponding analysis.
	

	Step 1 (*) 
	The sets of to-be-powered-off eNodeBs and to-remain-powered-on eNodeBs are selected.
	

	Step 2 (*)
	The eNodeBs selected to remain powered on perform following adjustments: increase transmission power, update neighboring list 
	

	Step 3 (*) 
	UEs are transferred from to-be-powered-off eNodeBs to remaining eNodeBs. 
	

	Step 4 (*)
	The eNodeBs selected to be powered off are powered off.
	

	Ends when
	When the actual network traffic load is different from the one estimated from the energy saving function.

The energy saving management is deactivated.
	

	Exceptions
	FFS
	

	Post conditions
	The radio part and air conditioning systems of selected eNodeBs are OFF. The control function of eNodeBs is ON. The network service remains usable through the set of remaining eNodeBs. The radio part and air conditioning systems of eNodeB(s) could be turned ON if needed.
	

	Traceability (*)
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7.5
Requirements
REQ_ESM_CON_004 The IRPManager shall be aware that a transition state is in progress.
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