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[bookmark: _Toc295905904][bookmark: _Toc295905891]5.4	High level use cases
Not defined in this version.
[bookmark: _Toc359853927]5.4.1	HeNB Energy Saving use cases
UC1a: Capacity-Limited Networks
Capacity-limited networks are normally dimensioned to cope with peak time traffic demand and can hence be under-utilized in off-peak times peak time traffic demand e.g. at certain hours of the night, when the overall load as well as the load distribution onto the different cells may differ significantly from peak times. 
For energy saving management in such networks, the objective is therefore to adapt the network to these changing conditions by activating energy saving on selected cells. One approach is to concentrate the load into a few selected cells that remain active during low traffic demand periods with increased coverage area and to deactivate the remaining less loaded cells.
UC1b: Hybrid E-UTRAN Macro Cell and HeNB Cell Coverage 
A variation of the above use case is to have all cells in the building can be shut down. The overlay macro cell can provide coverage for all the HeNBs in that area.
Depending on the architecture, energy saving decisions and corresponding state transfers are made by network elements (or element / domain managers) or by network management systems.
	Next modification





	
[bookmark: _Toc295905913][bookmark: _Toc349741467]
6.4	Use cases
Not defined in this version.

6.4.1	Energy saving activation on selected network elements 
(Centralized ES)
	Use Case Stage
	Evolution / Specification
	<<Uses>>
Related use 

	Goal 
	Activating energy saving for a selected network elements in a part of the network 
	

	Actors and Roles 
	HeMS as the user
	

	Telecom resources
	Network elements (NEs) and their .
	

	Assumptions
	Centralized ES is performed.

The network operator has decided to activate energy saving on selected network elements in a part of the network (network elements, e.g. base stations) based on time period and network load. This requires to activate energy saving on some network elements and to activate compensatingForEnergySaving on others.

HeMS is monitoring the load on the NE.

	

	Pre conditions
	The network topology should allow transferring some network elements into energySavingState while maintaining coverage by transferring some other into ES-Compensate state.

Network elements (e.g. base stations) are not in a faulty state.

	

	Begins when 
	The HeMS decides to activate energy saving on selected network elements in a part of the network based on monitored decreased network load and time period. 

	

	Step 1 (M)
	The HeMS makes a decision on which NEs should enter energySaving state, compensatingForEnergySaving state, or notEnergySaving state based on network load, geographic positions and time of day.

	

	Step 2 (M)
	Based on the output of step1, the HeMS initiates energy saving activation and energy saving compensation activation on the NEs selected for the respective state transition.

	

	Step 3 (M)
	After the completion of the energy saving activation process, theNE informs the HeMS on the result of the process. 

	

	Ends when 
	The selected network elements are in energySaving state, and other selected network elements are in compensatingForEnergySaving state.

	

	Exceptions
	FFS
	

	Post Conditions
	Energy saving activation has been performed on some selected NEs. Other selected NEs are in compensatingForEnergySaving state. The network coverage is maintained. The network capacity is adapted to the reduced load.

	

	Traceability 
	REQ-OAMP_CM-FUN –023, REQ-OAMP,_CM-FUN –025, REQ-OAMP_CM-FUN –027

	



[bookmark: _Toc359853939]6.4.2	Deactivation of energy saving on selected network elements (Centralized ES )
	Use Case Stage
	Evolution / Specification
	<<Uses>>
Related use 

	Goal 
	Deactivating energy saving for a selected part of the network
	

	Actors and Roles
	 HeMS as user
	

	Telecom resources
	Network elements (NEs) and their .
	

	Assumptions
	Centralized ES is performed.

The network operator has decided to deactivate energy saving on selected network elements in a part of the network (network elements, e.g. base stations) based on time period and network load. 
HeMS is monitoring the load on the NE.

	

	Pre conditions
	The affected network elements are in energySavingstate or in ES-Compensate state. 

Network elements (base stations) are not in a faulty state.
	

	Begins when 
	The HeMS decides to deactivate energySaving for selected network elements in a part of the network based on network load.

	

	Step 1 (M)
	The HeMS makes a decision on which NEs should remain in energySaving state or compensatingforEnergySaving state, or enter notEnergySaving state based on network load, geographic positions and maximum coverage of base stations. 

	

	Step 2 (M)
	Based on the output of step1, the HeMS initiates energy saving deactivation and energy saving compensation deactivation on the NEs selected for the respective state transition.

	

	Step 3 (M)
	After the completion of the energy saving deactivation process, the NE informs the HeMS on the result of the process.

	

	Ends when 
	The selected network elements come out of energy saving state.

	

	Exceptions
	FFS.
	

	Post Conditions
	Energy saving deactivation has been performed on the selected NEs. The selected NEs are in notEnergySaving state. The network coverage is maintained. The network capacity accommodates the increased load.

	

	Traceability 
	REQ-OAMP_CM-FUN –024, REQ-OAMP_CM-FUN –025, REQ-OAMP_CM-FUN –027
	



[bookmark: _Toc359853940]6.4.3	Energy saving activation on selected network elements (Distributed ES)
	Use Case Stage
	Evolution / Specification
	<<Uses>>
Related use 

	Goal 
	Activating energy saving for a selected network elements in a part of the network
	

	Actors and Roles 
	HeMS as user
	

	Telecom resources
	Network elements (NEs) and their .
	

	Assumptions
	The network operator has enabled the distributed energy saving function on selected network elements in a part of the network (network elements, e.g. base stations). This allows to activate energy saving on some network elements and to activate energy saving compensation on others.

HeMS configures the policy for load threshold.
	

	Pre conditions
	The network topology should allow transferring some network elements into energySavingstate while maintaining coverage by transferring some others into ES-Compensate state.

Network elements (e.g. base stations) are not in a faulty state.
	

	Begins when 
	The distributed algorithm decides to activate energy saving on selected network elements in a part of the network based on monitored decreased network load and time period provisioned policy.

	

	Step 1 (M)
	The NE executes the energy saving algorithm to determine which neighboring NEs should enter energySaving, compensatingForEnergySaving, or notEnergySaving state.

	

	Step 2 (M)
	Based on the output of step 1, those NEs that have been selected to be transferred to compensatingForEnergySaving state, initiate energy saving compensation and inform the HeMS.

	

	Step 3 (M)
	Based on the output of step 1, those NEs that have been selected to be transferred to energySaving state, perform energy saving activation and inform the HeMS.

	

	Ends when 
	The selected base stations are in energySaving state, and other selected base stations are in compensatingForEnergySaving state.

	

	Exceptions
	FFS.
	

	Post Conditions
	Energy saving activation has been performed on some selected NEs. Other selected NEs are in compensatingForEnergySaving state. The network coverage is maintained. The network capacity is adapted to the reduced load.

	

	Traceability 
	REQ-OAMP_CM-FUN–25, REQ-OAMP_CM-FUN –026, REQ-OAMP,_CM-FUN –028, REQ-OAMP_CM- REQ-OAMP_CM-FUN –030
	



[bookmark: _Toc359853941]6.4.4	Energy saving deactivation on selected network elements (Distributed ES)
	Use Case Stage
	Evolution / Specification
	<<Uses>>
Related use 

	Goal 
	Deactivating energy saving for a selected part of the network 
	

	Actors and Roles 
	HeMS as user
	

	Telecom resources
	Network elements (NEs) and their .
	

	Assumptions
	The network operator has enabled the energy saving distributed function on selected network elements in a part of the network, so that the NEs can deactivate energy saving state depending on load conditions.

	

	Pre conditions
	The affected network elements are in energySaving state or in compensatingForEnergySaving state.
 
Network elements (e.g. base stations) are not in a faulty state.

	

	Begins when 
	The distributed algorithm decides to deactivate energy saving for a selected part of the network based on energy saving policy.

	

	Step 1 (M)
	The NE executes the energy saving algorithm that decides which NEs remain in energySaving state or compensatingforEnergySaving state or enter notEnergySaving state.

	

	Step 2 (M)
	Based on the output of step 1, those NEs that in energySaving state or compensatingforEnergySaving state which have been selected to be transferred to notEnergySaving state, initiate energy saving deactivation or energy saving compensation deactivation and inform the HeMS.

	

	Ends when 
	The selected network elements are in nonEnergySaving state.

	

	Exceptions
	FFS.
	

	Post Conditions
	Energy saving deactivation has been performed on the selected NEs. The selected NEs are in notEnergySaving state. The network coverage is maintained. The network capacity accommodates the increased load.

	

	Traceability 
	REQ-OAMP_CM-FUN–25, REQ-OAMP_CM-FUN –026, REQ-OAMP,_CM-FUN –029, REQ-OAMP_CM- REQ-OAMP_CM-FUN –030
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