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1
Decision/action requested

Discuss and approve the addition of this text on ESM concepts to draft TS 32.551 (OAM-ES )
2
References
[1] SP-100226, “New WID on OAM aspects of Energy Saving in Radio Networks”.

[2] TS 32.551, “Energy Saving Management (ESM); Concepts and requirements”.
[3] TR 32.826 v1.1.0. “Study on Energy Saving Management”.
3
Rationale

This contribution proposes to adopt to add business level and specification level requirements as well as two use case descriptions for the capacity-limited network use case to TS 32.551 [2].

The proposed changes are intended for the ES above Itf-N variant of the capacity-limited network use case.

 In summary, the proposed changes are as follows:

· Addition of two business level requirements for controlling energy saving states on network elements through the IRPManager. 

· One use case for activing energy saving on network elements in a capacity-limited network scenario with ES decisions above Itf-N.

· One use case for deactivating energy saving on network elements in a capacity-limited network scenario with ES decisions above Itf-N.

· Corresponding specification level requirements.

4
Detailed proposal
	1st Modified Section


5
Business level requirements

5.1
Requirements

	Identifier
	Definition
	Impact on Itf-N for ES-above-Itf-N architecture
	Impact on Itf-N  for ES-below-Itf-N architecture

	REQ-32.1-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 may be needs further discussion.
	No
	Yes

	REQ-32.551-CON-02
	The IRPManager shall be able to monitor how the network and the user service quality are influenced by energy savings function
	Yes                              Yes

New measurements may be needed because of this requirement

	REQ-32.551-CON-03
	IRPManager shall be able to monitor the performance of the energy savings function.
	Yes                              Yes

New measurements may be needed because of this requirement

	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.
	Yes                             Yes

New measurements may be needed because of this requirement

	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.
	Yes
	Yes

	REQ-32.551-CON-06
	The IRPManager shall be able to initiate energy saving compensation on network elements. 

This requirement applies for the use case capacity limited network, for other use cases it is FFS.
	Yes
	No

	REQ-32.551-CON-07
	IRPManager shall be able to enable and disable energy saving for a selected part of the network.
	No
	Yes

	REQ-32.551-CON-08
	The IRPAgent shall support a capability allowing the IRPManager to initiate energy saving activation procedure to one or multiple network elements.
	Yes
	No

	REQ-32.551-CON-09
	When a NE is "switched off" due to Energy savings purposes the IRPAgents shall not consider a "switched off" NE as a fault, and no alarms shall be raised to the IRPManager for any condition that is a consequence of a "switched off" NE. 
	Yes
	Yes

	REQ-32.551-CON-10
	The IRP Agent shall be able to allow the IRPManager to “whitelist” a list of cells to prevent them from switching off. 
	No
	Yes

	REQ-32.551-CON-11
	The  IRPAgent shall allow the IRPManager to query for all switched off cells in the network under its domain. 

Remark: The reason for the switching off can be ES or something else.
	Yes
	Yes

	REQ-32.5511-CON-12
	The IRPAgent shall support a capability to notify the IRPManager when a cell goes into or out of energy saving mode (switched off/, switched on, switched to dormant etc). 
	Yes
	Yes

	REQ-32.551-CON-13
	The IRPAgent shall notify the IRPManager when a cell fails to re-start as a result of a switch-on due to energy saving.
	Yes
	Yes

	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 energy saving state. 
	No
	Yes

	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 energy saving state.



	No
	Yes

	REQ-32.551-CON-016
	The IRPManager shall be able to access location and coverage information for each of its managed NEs.
	No
	No


	End of 1st modification
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6
Specification level requirements

6.1
Requirements

REQ_ESM_CAP-FUN_001 The IRPAgent shall provide a capability allowing the IRPManager to monitor the network load.
REQ_ESM_CAP-FUN_002 The IRPAgent shall provide a capability allowing the IRPManager to initiate energy saving compensation on network elements. 
	End of 2nd modified section


	3rd Modified Section


6.4
Use cases

6.4.x 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 decresead network load. 
	

	Step 1 (*) (M)
	The IPRManager makes a decision on which NEs should enter ESaving state, ES-Compensate state, or No-ES 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_ESM_CAP-FUN_001, REQ_ESM_CAP-FUN_002
	


6.4.x 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 No-ES 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_ESM_CAP-FUN_001, REQ_ESM_CAP-FUN_002
	


	End of modifications


