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	First change


4.1.2
Additional concepts for selected uses cases

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

-
compensatingForEnergySaving.
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.
This compensation concept does not apply to Inter-RAT Energy Saving concepts.
	Next change


5.4
High level use cases

5.4.1
eNB overlaid use case
5.4.1.1
General description
In this use case an eNB can only enter into an energy saving state if there is radio coverage by other radio systems – be it another eNB or an entity of another radio access technology - for the whole coverage area of the eNB in question. 
This use case applies both for Intra- and Inter-RAT Energy Saving. 

For the case of coverage by another radio access technology the following use cases are defined.
5.4.1.2
Overlapping of non-collocated cells of different RATs with significantly different coverage areas
In this use case RAT1 cell provides a basic coverage while RAT 2 cell provides additional capacity and/or different services/service quality at specific locations (“hotspots”). The coverage area of RAT 2 cell is usually significantly smaller than the coverage area of RAT 1 cell. RAT 1 cell fully covers RAT 2 cell. The locations of the antennas of RAT 1 and 2 are not the same.

The RAT 2 can consist of single cells and/or a group of cells.
A RAT 2 cell may be overlaid by one RAT 1 cell or by multiple RAT 1 cells.
For more details on this use case see Annex C.1.
5.4.1.3
Overlapping of collocated cells of different RATs with similar coverage area
In this use case two RATs provide approximately the same coverage area. The different RATs may be used to provide different services or service qualities. The locations of the antennas of RAT 1 and 2 are almost the same, e.g. are mounted on the same tower.

For more details on this use case see Annex C.2.
5.4.1.4
Combination of collocated RAT1-RAT2 cells with non-collocated RAT2 cells
In this use case two RATs provide approximately the same coverage area, but in RAT2 additional cells provide additional capacity and/or different services/service quality at specific locations (“hotspots”). 

The RAT 2 hotspots can consist of single cells and/or a group of cells.

For more details on this use case see Annex C.3.
5.4.2
Capacity limited network use case
In this use case the coverage area of a group of eNBs is taken care of by one or more of its eNBs while the others go into energy saving state.
This use case applies for Intra-RAT Energy Saving and does not apply for Inter-RAT Energy Saving.
	Next change


6.4
High level use cases

6.4.0
General

All parts of the descriptions in clause 6.4 which mention compensation for energy saving do not apply for Inter-RAT Energy Saving.
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.
The energy saving compensation activation is achieved by reconfiguration of coverage related parameters over Itf-N. Such coverage related parameters are parameters to be optimized in use case Capacity and Coverage Optimization (See 32.522).
	

	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-01, REQ-NCES-FUN-02, REQ-NCES-FUN-04
	


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 energySavingstate.
	

	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 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 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 IRPManager initiates energy saving deactivation and energy saving compensation deactivation on the NEs selected for the respective state transition.
The energy saving compensation deactivation is achieved by reconfiguration of coverage related parameters over Itf-N. Such coverage related parameters are parameters to be optimized in use case Capacity and Coverage Optimization (See 32.522).
	

	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.
	

	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-NCES-FUN-01, REQ-NCES-FUN-03, REQ-NCES-FUN-04
	


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 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.
	

	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
	


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 (*)
	IRPManager as user
	

	Telecom resources
	Network elements (NEs) and their OSS.
	

	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.

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 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 network load.
	

	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 IRPManager.
	

	Ends when (*)
	The selected network elements are in No-ES 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 (*)
	FFS
	


6.4.5
Coordination between Energy Saving and Cell outage

	Use Case Stage
	Evolution / Specification
	<<Uses>>

Related use 

	Goal (*)
	The NE energy saving function and cell outage handling function are well coordinated.
	

	Actors and Roles (*)
	IRPManager as user
	

	Telecom resources
	The E-UTRAN network including its OSS.
	

	Assumptions
	1. The operator has configured energy saving policies for the network elements. 
	

	Pre conditions
	The network is properly installed and running.
	

	Begins when 
	
	

	Step 1 (*) (M)
	IRPManager got information about a cell outage.
	

	Step 2 (*) (M)
	IRPManager sends the outage indications to the IRPAgents of related network elements. 
	

	Step 3 (*) (M)
	If the related network elements are in energy saving state and the cell in outage was the last or only one to provide overlay coverage for these NEs, they perform energy saving deactivation. The related network elements shall not re-activate energy saving before the cell outage is recovered or another NE provides overlay coverage. The related network elements will take over some or all the coverage of the cell that is in outage state.
	

	Step 3 (*) (M)
	IRPManager sends indication to the related network elements in case the cell outage has been restored. The related network elements can activate energy saving state according to their energy saving policy.
	

	Ends when (*)
	Ends when all steps identified above are completed or when an exception occurs.
	

	Exceptions
	One of the steps identified above fails and retry is unsuccessful.
	

	Post Conditions
	No cell outage exist, ES can act undisturbed
	

	Traceability (*)
	FFS
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Annex C (informative):
Use Case details: Inter-RAT energy saving use case

C.1
Inter-RAT Energy Saving use case 1: Overlapping of non-collocated cells of different RATs with significantly different coverage areas
RAT1 cell provides a basic coverage while RAT 2 cell provides additional capacity and/or different services/service quality at specific locations (“hotspots”). The coverage area of RAT 2 cell is usually significantly smaller than the coverage area of RAT 1 cell. RAT 1 cell fully covers RAT 2 cell. The locations of the antennas of RAT 1 and 2 are not the same.

The RAT 2 can consist of single cells – see figure C.1-1 – and/or a group of cells – see figure C.1-2.

A RAT 2 cell may be overlaid by one RAT 1 cell – like the left part in figure C.1-1 - or by multiple RAT 1 cells – like the middle part in figure C.1-1.
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Figure C.1-1
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Figure C.1-2
In case RAT2 is LTE and the cells can overlap, both the LTE Energy Saving function and the inter-RAT Energy Saving function can be executed. Figures C.1-4, C.1-5 show the two possible steps:

Step 1)
LTE Energy Saving is activated. In this case some LTE cells are turned off and another LTE cell enters into compensation mode (see 32.551). The Inter-RAT energy saving is not enforced. The LTE in compensation mode guarantees LTE coverage.

Step 2)
Inter-RAT Energy Saving is activated. In this case one or more LTE cells are turned off and the RAT1 cell guarantees radio coverage. The LTE coverage is not guaranteed in this case. 

These two steps can be done individually or consecutively where step 1 precedes step 2.
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Figure C.1-3 No ES

Figure 4.3.1-3 shows the starting situation.
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Figure C.1-4 LTE (Intra-RAT2) ES
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Figure C.1-5 Inter-RAT ES- all RAT2 cells off
Since energy saving can take place at inter-RAT level or at LTE level, it is necessary to define which energy saving solution will be executed. The execution prioritization between Intra-RAT and inter-RAT ES is controlled by an operator-defined policy. 

C.2
Inter-RAT Energy Saving use case 2: Overlapping of collocated cells of different RATs with similar coverage area

In this use case two RATs provide approximately the same coverage area. The different RATs may be used to provide different services or service qualities. The locations of the antennas of RAT 1 and 2 are almost the same, e.g. are mounted on the same tower.
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Figure C.2-1

In case RAT1 is LTE and the cells can overlap, both the LTE Energy Saving function and the inter-RAT Energy Saving function can be executed. Figure C.1-2 shows the two alternative mechanisms:

1)
LTE Energy Saving is activated. In this case one LTE cells is turned off and another LTE cell enters into compensation mode. The Inter-RAT energy saving is not enforced. The LTE in compensation mode guarantees LTE coverage.

2)
Intra-RAT Energy Saving is activated. In this case one LTE cell is turned off and the RAT2 cell guarantees radio coverage. The LTE Energy saving is not enforced. The LTE coverage is not guaranteed in this case. 
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Figure C.2-2

Since energy saving can take place at inter-RAT level or at LTE level, it is necessary to define which energy saving solution will be executed. The execution prioritization between Intra-RAT and inter-RAT ES is controlled by an operator-defined policy.
C.3
Inter-RAT Energy Saving use case 3: Combination of collocated RAT1-RAT2 cells with non-collocated RAT2 cells
In this use case two RATs provide approximately the same coverage area, but in RAT2 additional cells provide additional capacity and/or different services/service quality at specific locations (“hotspots”). 

The RAT 2 hotspots can consist of single cells and/or a group of cells.
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Figure C.3-1

In case RAT2 is LTE and the cells can overlap, both the LTE Energy Saving function and the inter-RAT Energy Saving function can be executed. Figures C.3-2, C.3-3 show the two alternative mechanisms:

1)
LTE Energy Saving is activated. In this case the hotspot LTE cells are turned off, coverage LTE cell compensates (usually without reconfiguration) and guarantees LTE coverage. The Inter-RAT energy saving is not enforced.

2)
Inter-RAT Energy Saving is activated. In this case all LTE cells are turned off and the RAT1 cell guarantees radio coverage. The LTE Energy saving is not enforced. The LTE coverage is not guaranteed in this case. 
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Figure C.3-2 Intra-RAT2 ES
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Figure C.3-3 Inter-RAT ES

Remark: The situation shown in figure C.1-3 can also be reached after the situation shown in figure C.1-2 had been present. 

Since energy saving can take place at inter-RAT level or at LTE level, it is necessary to define which energy saving solution will be executed. The execution prioritization between Intra-RAT and inter-RAT ES is controlled by an operator-defined policy. 
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