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Decision/action requested

Discuss and approve the addition of the “capacity-limited network” use case requirements to draft TR 32.826.
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Rationale

Capacity-limited, homogeneous 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, the objective is therefore to adapt the network to these changing conditions. 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 de-activate the remaining less loaded cells.

[2] has proposed a high-level use case description for such capacity-limited networks. This document proposes to add derived detailed use case descriptions and corresponding requirements to [1].
4
Detailed proposal

Text Proposal for TR 32.826

	1st Modified Section


7.4
Use cases

7.4.1
Use case eNodeB Overlaid

	Use Case Stage
	Evolution / Specification
	<<Uses>>

Related use 

	Goal (*)
	Switch OFF the radio part of the (Home) (e)NodeB(s) for energy saving purposes.
	

	Actors and Roles (*)
	FFS
	

	Telecom resources
	The (Home) eNodeB(s) including its OSS.
	

	Assumptions
	Energy Savings management mode is activated for the (Home) eNodeB(s), based on operator's policy.

The subject (Home) eNodeB(s) is overlaid by one (or more) other (Home) (e)NodeB(s).
	

	Pre conditions
	The (Home) eNodeB(s) is switched on.

The (Home) eNodeB(s) is not in a faulty state.

The Energy Savings Management is activated

	

	Begins when 
	The energy savings management process is triggered automatically based on network performance measurements / service usage data collection and analysis.
	

	Step 1 (*) (M|O)
	[SC1] Compliance of switching off the eNB radio part is checked and if confirmed, the radio part is switched off.

	

	Ends when (*)
	The operator policy does not allow switching off or 

the Energy Savings Management is deactivated
 or when an exception occurs.
	

	Exceptions
	FFS.
	

	Post Conditions
	The radio part of the (Home) eNodeB(s) is OFF. The Control part of the (Home) eNodeB(s) is ON. The radio part of the  (Home) eNodeB(s) can be turned ON if needed.
	

	Traceability (*)
	
	


7.4.2
Use case capacity-limited network
Based on the high-level description in section 6.3, different use cases for energy saving management in capacity-limited networks are provided: centralized ESM (enabling and disabling energy saving) and hybrid ESM (enabling and disabling energy saving). It should be noted that the notion of enabling / disabling ESM and the different network element states are used here for better illustrating the use cases and that they do not imply specification-level requirements.
7.4.2.1 Centralized ESM 
7.4.2.1.1
Enabling energy saving

	Use Case Stage
	Evolution / Specification
	<<Uses>>

Related use 

	Goal (*)
	Enable energy saving for a selected part of the network (network elements, e.g., base stations) 
	

	Actors and Roles (*)
	FFS
	

	Telecom resources
	Network elements and their OSS.
	

	Assumptions
	The network operator has decided to enable energy saving for a selected part of the network (network elements, e.g., base stations).
	

	Pre conditions
	The base station topology for a selected area allows for transferring some network elements into ESaving state while maintaining coverage by transferring some other base stations into ES-Compensatestate.
Network elements (e.g. eNodeBs) are not in a faulty state.
	

	Begins when 
	OAM decides to enable energy saving for a selected part of the network.
	

	Step 1 (*) (M)
	OAM based on load and other network utilization information and based on knowledge about geographic positions and coverage areas of base stations, decides  which network elements are to enter ESaving state, ES-Compensate state, or No-ES state.
	

	Step 2 (*) (M)
	On those network elements that will be transferred to ESaving state, OAM initiates energy-saving activation.
	

	Step 3 (*) (M)
	On those network elements that will be transferred to ES-Compensate state, OAM initiates energy-saving compensation.
	

	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 network elements. Other selected network elements are in ES-Compensate state. The network coverage for the selected area is maintained. The overall energy consumption for the corresponding part of the network is reduced.
	

	Traceability (*)
	REQ_ESM_CON_004, REQ_ESM_CON_005, REQ_ESM_CON_006
	


7.4.2.1.2
Disabling energy-saving

	Use Case Stage
	Evolution / Specification
	<<Uses>>

Related use 

	Goal (*)
	Disable energy saving for a selected part of the network (network elements, e.g., base stations) 
	

	Actors and Roles (*)
	FFS
	

	Telecom resources
	Network elements and their OSS.
	

	Assumptions
	In a part of the network some network elements (e.g., base stations) are in ESaving state and other network elements are in ES-Compensate state. The operator has decided to disable energy saving for that part of the network.
	

	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 
	OAM decides to disable energy-saving for a selected part of the network.
	

	Step 1 (*) (M)
	OAM initiates energy saving de-activation on every network element in the corresponding part of the network.
	

	Ends when (*)
	Energy-saving de-activation has been initiated on all network elements in the corresponding part of the network.
	

	Exceptions
	FFS.
	

	Post Conditions
	All network elements in the corresponding part of the network are in No-ES (notParticipatinginEnergySaving) state.
	

	Traceability (*)
	REQ_ESM_CON_007
	


7.4.2.2
Distributed ESM
7.4.2.2.1
Enabling energy saving

	Use Case Stage
	Evolution / Specification
	<<Uses>>

Related use 

	Goal (*)
	Enable energy saving for a selected part of the network (network elements, e.g., base stations)
	

	Actors and Roles (*)
	FFS
	

	Telecom resources
	Network elements and their OSS.
	

	Assumptions
	The network operator has decided to enable energy saving for a selected part of the network (network elements, e.g., base stations).
	

	Pre conditions
	The base station topology for a selected area allows for transferring some network elements into ESaving state while maintaining coverage by transferring some other network elements into ES-Compensate state.
Network elements (e.g. eNodeBs) are not in a faulty state.
	

	Begins when 
	OAM decides to enable energy saving for a selected part of the network.
	

	Step 1 (*) (M)
	OAM enables energy saving for a selected part of the network.
	

	Step 2 (*) (O)
	OAM provides policies to the network elements in order to support the execution of the energy saving algorithms on these elements.
	

	Step 3 (*) (M)
	Network elements execute the energy saving algorithm to determine when which network elements should enter ESaving state, ES-Compensate state, or No-ES state – e.g., depending on knowledge of current load information of neighboring base stations
	

	Step 4 (*) (M)
	Those network elements that have been selected to be transferred to ESaving state, perform energy-saving activation.
	

	Step 5 (*) (M)
	Those network elements that have been selected to be transferred to ES-Compensate state, initiate energy-saving compensation.
	

	Ends when (*)
	The selected base stations are in ESaving state, and other selected base stations are in ES-Compensate state.
	

	Exceptions
	FFS.
	

	Post Conditions
	Energy-saving activation has been performed on some selected network elements. Other selected network elements are in ES-Compensate state. The network coverage for the selected area is maintained. The overall energy consumption for the corresponding part of the network is reduced.
	

	Traceability (*)
	REQ_ESM_CON_008, REQ_ESM_CON_009
	


7.4.2.2.2
Disabling energy saving

	Use Case Stage
	Evolution / Specification
	<<Uses>>

Related use 

	Goal (*)
	Disable energy saving for a selected part of the network (network elements, e.g., base stations)
	

	Actors and Roles (*)
	FFS
	

	Telecom resources
	Network elements and their OSS.
	

	Assumptions
	In a part of the network some network elements (e.g., base stations) are in ESaving state and other network elements are in ES-Compensate state. The operator has decided to disable energy saving for that part of the network.
	

	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 
	OAM decides to disable energy-saving for a selected part of the network.
	

	Step 1 (*) (M)
	OAM disables energy-saving for a selected part of the network.
	

	Step 2 (*) (M)
	Network elements (e.g. base stations) in the selected part of the network de-activate energy saving.
	

	Ends when (*)
	Energy-saving de-activation has been initiated on all network elements in the corresponding part of the network.
	

	Exceptions
	FFS.
	

	Post Conditions
	All network elements in the corresponding part of the network are in No-ES (notParticipatinginEnergySaving) state.
	

	Traceability (*)
	REQ_ESM_CON_010
	


7.4.2.3
Hybrid ESM

7.4.2.3.1
Enabling energy saving

	Use Case Stage
	Evolution / Specification
	<<Uses>>

Related use 

	Goal (*)
	Enable energy saving for a selected part of the network (network elements, e.g., base stations)
	

	Actors and Roles (*)
	FFS
	

	Telecom resources
	Network elements and their OSS.
	

	Assumptions
	The network operator has decided to enable energy saving for a selected part of the network (network elements, e.g., base stations).
	

	Pre conditions
	The base station topology for a selected area allows for transferring some network elements into ESaving state while maintaining coverage by transferring some other network elements into ES-Compensate state.
Network elements (e.g. eNodeBs) are not in a faulty state.
	

	Begins when 
	OAM decides to enable energy saving for a selected part of the network.
	

	Step 1 (*) (M)
	OAM enables energy saving for a selected part of the network.
	

	Step 2 (*) (O)
	OAM provides policies to the network elements in order to support the execution of the energy saving algorithms on these elements.
	

	Step 3 (*) (M)
	Network elements execute the energy saving algorithm to determine when which network elements should enter ESaving state, ES-Compensate state, or No-ES state – e.g., depending on knowledge of current load information of neighboring base stations
	

	Step 4 (*) (M)
	Those network elements that have been selected to be transferred to ESaving state, perform energy-saving activation.
	

	Step 5 (*) (M)
	Those network elements that have been selected to be transferred to ES-Compensate state, initiate energy-saving compensation.
	

	Step 6 (*) (O)
	In addition, OAM performs an additional energy saving algorithm based on global load constraints to initiate entering ESaving state, ES-Compensate state, or No-ES state on certain network elements explicitly or  to provide hints as input to the energy algorithms executed on each individual emenent.
	

	Ends when (*)
	The selected base stations are in ESaving state, and other selected base stations are in ES-Compensate state.
	

	Exceptions
	FFS.
	

	Post Conditions
	Energy-saving activation has been performed on some selected network elements. Other selected network elements are in ES-Compensate state. The network coverage for the selected area is maintained. The overall energy consumption for the corresponding part of the network is reduced.
	

	Traceability (*)
	REQ_ESM_CON_008, REQ_ESM_CON_009
	


7.4.2.3.2
Disabling energy saving

	Use Case Stage
	Evolution / Specification
	<<Uses>>

Related use 

	Goal (*)
	Disable energy saving for a selected part of the network (network elements, e.g., base stations)
	

	Actors and Roles (*)
	FFS
	

	Telecom resources
	Network elements and their OSS.
	

	Assumptions
	In a part of the network some network elements (e.g., base stations) are in ESaving state and other network elements are in ES-Compensate state. The operator has decided to disable energy saving for that part of the network.
	

	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 
	OAM decides to disable energy-saving for a selected part of the network.
	

	Step 1 (*) (M)
	OAM disables energy-saving for a selected part of the network.
	

	Step 2 (*) (M)
	Network elements (e.g. base stations) in the selected part of the network de-activate energy saving.
	

	Step 3 (*) (O)
	In addition, OAM may also initiate energy saving de-activation on specific network elements.
	

	Ends when (*)
	Energy-saving de-activation has been initiated on all network elements in the corresponding part of the network.
	

	Exceptions
	FFS.
	

	Post Conditions
	All network elements in the corresponding part of the network are in No-ES (notParticipatinginEnergySaving) state.
	

	Traceability (*)
	REQ_ESM_CON_010
	


	End of 1st Modification


	2nd Modified Section


7.5
Requirements

REQ_ESM_CON_001 The IRPManager shall be able to monitor how the network and the user service quality are influenced by energy savings function.

REQ_ESM_CON_002 The IRPManager shall be able to configure energy saving function related parameters.

REQ_ESM_CON_003 The IRPManager shall be able to monitor the performance of the energy savings function.

REQ_ESM_CON_004 The IRPManager shall be able to monitor load on network elements.

REQ_ESM_CON_005 The IRPManager shall be able to initiate energy saving activation on network elements.

REQ_ESM_CON_006 The IRPManager shall be able to initiate energy saving compensation on network elements.

REQ_ESM_CON_007 The IRPManager shall be able to initiate energy saving de-activation on network elements.

REQ_ESM_CON_008 The IRPManager shall be able to enable energy saving for a selected part of the network.


REQ_ESM_CON_009 The IRPManager shall be able to provide policies to network elements to support the execution of energy saving algorithms on these elements.
REQ_ESM_CON_010 The IRPManager shall be able to disable energy saving for a selected part of the network.
	End of 2nd Modification
































































































































