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	1st Modified Section


4.1.2
Additional concepts for selected uses cases

For selected ESM use cases, a network element may additionally transition to the 

-
compensatingForEnergySaving state.
Correspondingly, such use cases may provide these additional procedures:

-
Energy saving compensation activation.
-
Energy saving compensation deactivation: the procedure to decrease a previously increased coverage area.
	2nd Modified Section


6.4.1
Energy saving activation on selected network elements 
(Centralized ES on NM layer)
	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 (*)
	IRPManager as user
	

	Telecom resources
	Network elements (NEs) and their OSS.
	

	Assumptions
	Centralized ES on NM layer 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). This requires to activate energy saving on some network elements and to activate compensatingForEnergySaving on others.

IRPManager is continuously monitoring load on NEs.

An interference control function is available to support the coverage adjustment process among NEs in ES-Compensate and energySaving state.
	

	Pre conditions
	The network topology should allow transferring some network elements into energySaving state 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 IRPManager decides to activate energy saving on selected network elements in a part of the network based on monitored decreased network load. 
	

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

	Step 2 (*) (M)
	Based on the output of step1, the IRPManager 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, the IRPAgent informs the IRPManager 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-NCES-FUN-03, REQ-NCES-FUN-04
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6.4.2
Deactivation of energy saving on selected network elements (Centralized ES on NM layer)

	Use Case Stage
	Evolution / Specification
	<<Uses>>

Related use 

	Goal (*)
	Deactivating energy saving for a selected part of the network
	

	Actors and Roles (*)
	 IRPManager as user
	

	Telecom resources
	Network elements (NEs) and their OSS.
	

	Assumptions
	Centralized ES on NM layer 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). This requires to activate energy saving on some network elements and to activate energy saving compensation on others.

The IRPManager is continuously monitoring load on NEs.

An interference control function is available to support the coverage adjustment process among NEs in compensatingForEnergySaving and energySaving state.
	

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

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

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

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

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

	Step 3 (*) (M)
	After the completion of the energy saving deactivation process, the IRPAgent informs the IRPManager on the result of the process.
	

	Ends when (*)
	The selected network elements are in No-ES state or ES-Compensate state.
	

	Exceptions
	FFS.
	

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

	Traceability (*)
	REQ-NCES-FUN-03, REQ-NCES-FUN-04
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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 (*)
	IRPManager as user
	

	Telecom resources
	Network elements (NEs) and their OSS.
	

	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.

An interference control function is available to support the coverage adjustment process among NEs in compensatingForEnergySaving and energySaving state.
	

	Pre conditions
	The network topology should allow transferring some network elements into energySaving state 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.
	

	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 IRPManager.
	

	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 IRPManager.
	

	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 (*)
	FFS
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Annex A (informative):
Use case details: Capacity-limited network use case

Capacity-limited networks (e.g. UMTS networks in an urban environment) are normally dimensioned to cope with peak time traffic demand and can hence be under-utilized in off-peak times, 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.
This use case is generally RAT-independent, but may provide specific requirements and leverage specific mechanisms of individual RATs. This use case is only applicable to macro base stations.

Overview

In this use case the coverage area of a cell can be configured dynamically, where an operator would employ smaller coverage areas per cell (to increase capacity per geographic area) in a peak traffic situation. In that case some base stations would be enabled to adjust their transmission power and other configuration parameters for their cells at off-peak times in order to provide coverage for other neighboring cells – which could then be transferred to energy saving state, after handing currently associated UEs over to remaining neighboring cells. Activating energy saving on certain base stations and modifying radio parameters for increasing coverage for other cells can lead to different neighbor relations as well as different cell and frequency layouts, which should be addressed by automatic neighbor relation, interference control, e.g. through OAM-driven configuration or SON functions, depending on the specific RAT in use. Depending on the specific scenarios, activating energy saving on base stations could ultimately lead to switching off all radio-transmission-related functions at a site, which would lead to reduced energy consumption and could implicitly lead to even further energy saving, e.g. when air condition systems at a site adapt to the reduced cooling requirements – which is not considered here in detail.

The energy saving management in the scenario would ideally lead to situation for an off-peak time as depicted in figure A.1 – where one base station would remain powered one (depicted as ES-Compensate), taking over the coverage areas of neighbor base stations in energySaving state (depicted as eSaving).
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Figure A.1: Different network arrangements corresponding to capacity demand variation for energy saving purposes

As depicted in figure A.1, a certain part of a network, e.g. base stations in a geographical area, can be in two different situations:

1.
Peak traffic situation: no particular energy saving is on-going, and network elements are in No-ES state.

2.
Off-peak Traffic situation: energy saving is on-going, and some network elements may be in energySaving state, while others are in compensatingForEnergySaving state.

Peak-traffic situation and off-peak-traffic situation refer to the disposition of a network. For this use case, the following three different states are applicable to individual network elements: 1) notEnergySaving, 2) energySaving, and 3) compensatingForEnergySaving state.

These states are entered and left using the procedures energy saving activation, energy saving deactivation, energy saving compensation activation, and energy saving compensation deactivation.

It should be noted that the concrete actions for transferring a network element into an energySaving state (depicted as “eSaving” in figure A.1) depend on the specific scenario and capabilities of the network element.

This use case can be implemented in the ES-below-Itf-N architecture and in the ES-above-Itf-N architecture. 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.
	End of Modified Sections
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