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1
Decision/action requested

The group is asked to discuss the document and agree on the proposed principle.
2
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3
Rationale

1. The existing requirement “REQ-NCES-FUN-02 IRPManager shall be able to enable and disable energy saving for a selected part of the network.” was categorized as “Yes” for “Impact on Itf-N  for ES-below-Itf-N architecture” in [1], but was categorized in “Requirements for NM Centralized ES” in [2] after removal of the table. It should put to “Requirements for Distributed ES”.
2. Contribution [3] was agreed in SA5#72, the implementation of second modification should be in section “6.4
High level use cases” instead of putting the material into Annex B.
4
Detailed proposal
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6.1.2
Requirements for NM Centralized ES


REQ-NCES-FUN-01

The IRPManager shall be able to initiate energy saving compensation on network elements. 

This requirement applies for the use case capacity limited network.




REQ-NCES-FUN-03

The IRPAgent shall support a capability allowing the IRPManager to initiate energy saving activation to one or multiple network elements.

REQ-NCES-FUN-04

The IRPAgent shall support a capability allowing the IRPManager to initiate energy saving deactivation to one or multiple network elements.

REQ-NCES-FUN-05

The IRPAgent shall provide a capability allowing the IRPManager to monitor the network load.
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6.1.3
Requirements for Distributed ES


REQ-DIES-FUN-01

The IRP Agent shall be able to allow the IRPManager to define a list of cells to prevent them from going into energySaving state. 


REQ-DIES-FUN-02

The IRPAgent should support a capability allowing the IRPManager to configure a cell traffic load threshold to be used for the decision if a network element goes out of energy saving state.


REQ-DIES-FUN-03

The IRPAgent shall provide the capability to allow the IRPManager to configure one or more related cells as the candidate cells to take over the coverage when the original cell is going into energySaving state.
This requirement applies for the use case eNodeB overlaid.


REQ-DIES-FUN-04

The IRPAgent shall provide a capability to allow the IRPManager to indicate cell outage of an overlay cell that is a candidate cell that can take over the coverage for another cell.
This requirement applies for the use case eNodeB overlaid.


REQ-DIES-FUN-05

The IRPAgent should support a capability allowing the IRPManager to define a cell traffic threshold and a time duration; if the traffic in the cell is below this threshold longer than this time duration, then the cell is allowed to enter the energy saving state.

Editor’s note: 
Details of this traffic threshold will be defined in stage 2. 


REQ-DIES-FUN-06

The IRPAgent should support a capability allowing the IRPManager to define a traffic threshold and a time duration; if the traffic in active neighbor cells is below this threshold longer than this time duration, then the cell is allowed to enter the energy saving state.

Remark: The time duration is the same as for the cell traffic threshold (see REQ-DIES-FUN-05).

Editor’s note: 
Details of this traffic threshold will be defined in stage 2. 


REQ-DIES-FUN-07

The IRPAgent should support a capability allowing the IRPManager to define in a uniform way on subnetwork level or for many cells the circumstances when entering or leaving the energy saving is allowed.


REQ-DIES-FUN-08
IRPManager shall be able to enable and disable energy saving for a selected part of the network.
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Annex B (informative):
Use Case details: eNB overlaid use case

In order to assure the service connectivity and make no side effect on the service (there is a possible case that a UE may power on in the area of an eNB in ES), only the eNB overlaid by other eNBs (i.e., the area served by the eNB also covered by other eNBs) can enter into ES. 

In this scenario, legacy systems, e.g. 2G/3G provide radio coverage together with E-UTRAN.  Another case similar with this is that an area covered by different frequencies in E-UTRAN, i.e. inter-frequency case.
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Figure B.1 ENB Overlaid Scenario

According to the definition of base station classes in [3] section 4.2, base stations can be categorized by Macro Cell (Wide Area Base Station), Micro Cell (Medium Range Base Station) , Pico Cell (Local Area Base Station) and Femto Cell (characterized by Home Base Station ). This category of base station can be applied to enhance the scenarios of inter-frequency eNB overlaid. 

UC1:  Inter-Frequency E-UTRAN eNB/Cell Coverage

In this scenario, two E-UTRAN cells (Cell A, Cell B) with separate frequency bands cover the same geographical area. Cell B has a smaller size (Pico Cell or Micro Cell) than Cell A (Macro Cell) and is covered totally by Cell A. Generally, Cell A is deployed to provide continuous coverage of the area, while Cell B increases the capacity of the special sub-areas, such as hot spots. The energy saving procedure in the coverage of Cell B (ES area) may be triggered in case that light traffic in Cell B is detected. Cell B deactivation of energy saving may also be triggered when the traffic of ES area (measured by Cell A) resumes to a high level.
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Figure B.2: Inter-Frequency E-UTRAN Cell Coverage 

The inter-frequency E-UTRAN cell coverage use case also has a variation of hybrid deployment of Macro Cell and Femto Cell, which means different cell classes (Macro and Femto) cover the same geography area.

UC1a:  Hybrid E-UTRAN Macro Cell and Femto Cell Coverage

In this scenario, two E-UTRAN cells (Cell A, Cell B) with different cell types cover the same geographical area. Cell B (Femto Cell) is covered totally by Cell A (Macro Cell). Generally, Cell A is deployed by eNB to provide continuous coverage of the area, while Cell B is deployed by Home eNB to increase the capacity of the special sub-areas, such as home or business mall or office. The energy saving procedure in the coverage of Cell B (ES area) may be triggered in case that light traffic or no traffic in Cell B is detected. Cell B deactivation of energy saving may also be triggered when the traffic of ES area resumes to a high level. Home eNB which deploys the femto cell can be totally switched off during the ES procedure.
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Figure B.3: Hybrid E-UTRAN Macro Cell and Femto Cell Coverage 

UC2:  Inter-RAT Cell Coverage

In this scenario, E-UTRAN Cell B is totally covered by inter-RAT Cell A (such as legacy system UMTS or GSM). Cell A is deployed to provide basic coverage of the voice or medium/low-speed data services in the area, while Cell B enhances the capability of the area to support high-speed data or multi-media services. The energy saving procedure in the coverage of Cell B (ES area) may be triggered in case that no high-speed data or multi-media traffic in Cell B is detected. Cell B deactivation of energy saving may be triggered when the high-speed data or multi-media service request in ES area is restarted again. 
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Figure B.4: Inter-RAT Cell Coverage
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6.4
High level use cases

6.4.1 Energy saving activation on selected network elements 
(Centralised 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
	Centralised 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.

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 ESaving state.
	

	Pre conditions
	The network topology should allow transferring some network elements into ESaving 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 ESaving state, ES-Compensate state, or notES 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 ESaving state, and other selected network elements are in ES-Compensate state.
	

	Exceptions
	FFS
	

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

	Traceability (*)
	REQ-NCES-FUN-03, REQ-NCES-FUN-04
	


6.4.2 De-activatation of energy saving on selected network elements (Centralised 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
	Centralised 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 ES-Compensate and ESaving state.
	

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

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

	Begins when 
	The IRPManager decides to deactivate energy-saving 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 ESaving state or enter ES-Compensate state, or notES 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 de-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 de-activation 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 de-activation has been performed on some selected NEs. Some selected NEs are in No-ES state; other selected NEs are in ES-Compensate state. The network coverage is maintained. The network capacity accommodates the increased load.
	

	Traceability (*)
	REQ-NCES-FUN-04, REQ-NCES-FUN-05
	


6.4.3
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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