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3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Centralized ES: ES solution where ES algorithms are executed in the OAM system. Centralized ES has two variants:

· NM-Centralized ES: ES solution where ES algorithms are executed at the Network Management level. 

· EM-Centralized ES: ES solution where ES algorithms are executed at the Element Management level.

Distributed ES: ES solution where ES algorithms are executed at the Network Element level.

notEnergySaving state: the default state in peak-traffic situation, with no specific energy saving in progress.
energySaving state: in an off-peak-traffic situation, some functions of a cell or a network element are powered-off or restricted in resource usage in other ways, whereas the cell or network element is still controllable.

ES probing: Upon being triggered by a node owning a coverage cell, eNBs owning ES probing-enabled hotspot cell(s) indicate its (their) presence to UEs for a period of time.

compensatingForEnergySaving state: in an off-peak traffic situation, a network element is remaining powered on, e.g. taking over the coverage areas of neighbor base station in energySaving state.

ES activation: the procedure to switch off a cell or network element or restrict the usage of physical resources for energy saving purposes. As a result, a specific network element transitions is in energySaving state.
ES compensation: the procedure to change a cell’s or network element’s configuration to remain powered on for compensating energy saving activation on other cells or network elements, e.g. by increasing a base station’s coverage area. As a result, the network element is in compensatingForEnergySaving state.
ES deactivation: the procedure to switch on a cell ornetwork element or resume the usage of physical resources which had been ES activated before. As a result, a specific network element is in notEnergySaving state.
Enable ES: ES (including ES activation/compensation/deactivation, related computations etc.) is allowed to be performed. 

Disable ES: ES is prohibited to be performed. When ES is disabled, subject cells or NEs are in notEnergySaving state.
Candidate cell: candidate cell is a cell which can provide coverage when the original cell goes into energySaving state. 

	Next change 


4.1.1
Fundamental concepts

Two energy saving states can be conceptually identified for a cell or a network element:
Conceptually, a cell or a network element may be on one of these two states with respect to energy saving:

-
notEnergySaving state

-
energySaving state

Based on the above energy saving states, a full energy saving solution includes two elementary procedures:

-
Energy saving activation (change from notEnergySaving to energySaving state)
-
Energy saving deactivation (change from energySaving to notEnergySaving state, optionally after ES probing took place)
Table : Criteria for energy saving state
	Criterion
	notEnergySaving state
	energySaving state

	Degree of energy saving effect
	The cell in notEnergySaving state will not consider energy saving as the first priority, but it is left to the vendor implementation how to minimize energy consumption while providing service availability. This minimization may include switching off hardware elements.
	The energySaving state represents the maximum energy saving effect on the cell level. Hardware components shall be switched off for energy saving purpose as far as possible.Which hardware components are switched off is an issue specific to NE implementation.

	Controllability from the network
	The notEnergySaving state has no direct impact on controllability. I.e. in normal circumstances the cell in notEnergySaving state is under control of the network and the network interfaces as X2/S1 and OAM connection are enabled when the cell is in notEnergySaving state.
	The energySaving state has no direct impact on controllability. I.e. in normal circumstances the cell in energySaving shall support the capability to be switched on again by the network, such as by its neighboring cells (eNBs) or the OAM system and a network interface such as X2/S1 or the OAM connection is enabled when the cell is in energySaving state.

	Service availability
	The cell in notEnergySaving state should provide complete service to UEs in the coverage area of a cell. From the view of such an UE, the cell in notEnergySaving state is visible when the UE scans all RF channels according to its capabilities.
	The cell in energySaving state does not provide any service to UEs. From the view of an UE, a cell in energySaving state is not visible. 


When changing from energySaving state to notEnergySaving state the ES probing may take place. During ES probing the eNB owning the cell indicates its presence to UEs for measurement purposes. An ES probing cell prevents idle mode UEs from camping on the cell and prevents incoming handovers to the same cell. Therefore the cell does not provide any service to UEs. From the view of an UE, a ES probing cell is however visible and can be measured. The results of these measurements are used to determine whether the cell has UEs within its reach and thus can take over load when going into the notEnergySaving state.
“Controllability” and “Degree of energy saving effect” are identical as in the energySaving state.
	Next change 


5.1
Requirements

REQ-32.551-CON-01

The acceptable impact on services shall be determined based on operator’s policy.

Remark: What exactly is meant with “operator’s policy”, what impacted services could be and what the consequences of not meeting the policy needs further discussion.

REQ-32.551-CON-02

The IRPManager shall be able to monitor how the network and the user service quality are influenced by energy saving function.

REQ-32.551-CON-03

IRPManager shall be able to monitor the performance of the energy saving function.

REQ-32.551-CON-04

The IRPAgent shall support a capability allowing the IRPManager to retrieve energy consumption information for each of its managed NEs.

REQ-32.551-CON-05

The IRPAgent should support a capability allowing the IRPManager to configure for each of its managed NEs the period of time for which energy consumption information will be provided.

REQ-32.551-CON-06

The IRPManager shall be able to initiate energy saving compensation activation and/or deactivation on one or multiple cells or network elements. 

This requirement applies for the use case capacity limited network, for other use cases it is FFS.

REQ-32.551-CON-07

IRPManager shall be able to enable and disable energy saving for a selected part of the network.

REQ-32.551-CON-08

The IRPAgent shall support a capability allowing the IRPManager to initiate energy saving activation/deactivation on one or multiple cells or network elements in the network.
REQ-32.551-CON-09

When a NE is in energySaving state or is ES probing the IRPAgents shall not consider the NE as a fault, and no alarms shall be raised to the IRPManager for any condition that is a consequence of an energySaving NE. 

REQ-32.551-CON-10

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-32.551-CON-11

The IRPAgent shall allow the IRPManager to query which cells in the network under its domain are in the energySaving state. 

REQ-32.551-CON-12

The IRPAgent shall support a capability to notify the IRPManager when a cell goes into or out of energySaving state.

REQ-32.551-CON-13

The IRPAgent shall notify the IRPManager when a cell fails to re-start as a result of going out of energySaving state.

REQ-32.551-CON-14

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 into energySaving state. 

REQ-32.551-CON-15

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 energySaving state.

REQ-32.551-CON-16

The system shall bring cells within one node into energySaving state in the most energy efficient sequence.

REQ-32.551-CON-17

A cell must not go into energySaving state until emergency calls or Wireless Priority Service calls in the cell are completed. Forcing handovers of such calls because of ES shall be avoided.

REQ-32.551-CON-18

The IRPManager shall be able to access location and coverage information for each of its managed NEs.

REQ-32.551-CON-19

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 to the cell overlaid use case.

REQ-32.551-CON-20

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 to the cell overlaid use case.

REQ-32.551-CON-21

A cell or a network element in energySaving state is a planned condition and should not be considered as an outage.

REQ-32.551-CON -22
Energy Saving shall not prevent the fulfillment of emergency service requirements (e.g. E911) and Wireless Priority Services requirements.

REQ-32.551-CON -23
The IRPAgent should provide a capability to allow the IRPManager to know if a cell is performing ES probing before going from isEnergySaving to isNotEnergySaving state.
	Next change 


6.1.1
Common requirements

REQ-ComES-FUN-01

The IRPManager shall be able to monitor how the network and the user service quality are influenced by energy saving function.

REQ-ComES-FUN-02

IRPManager shall be able to monitor the performance of the energy saving function.

REQ-ComES-FUN-03

The IRPAgent shall support a capability allowing the IRPManager to retrieve energy consumption information for each of its managed NEs.

REQ-ComES-FUN-04

The IRPAgent should support a capability allowing the IRPManager to configure for each of its managed NEs the period of time for which energy consumption information will be provided.

REQ-ComES-FUN-05

When a NE is in energySaving state or is ES probing, the IRPAgents shall not consider the NE as a fault, and no alarms shall be raised to the IRPManager for any condition that is a consequence of an energySaving NE. 

REQ-ComES-FUN-06

Void
REQ-ComES-FUN-09

The IRPAgent shall allow the IRPManager to query which cells in the network are in energySaving state. 

REQ-ComES-FUN-07

The IRPAgent shall support a capability to notify the IRPManager when a cell goes into or out of energySaving state. 

REQ-ComES-FUN-08

The IRPAgent shall notify the IRPManager when a cell fails to re-start as a result of going out of energySaving state.

REQ-ComES-FUN-09
The IRPAgent should provide a capability to allow the IRPManager to query if a cell is ES probing before going from isEnergySaving to isNotEnergySaving state.
	Next change 


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, optionally after ES probing, 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
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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 probes 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, optionally after ES probing, 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
	


	End of changes
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