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Decision/action requested

Agree on the definition of hybrid ESM for introduction into TR 32.826
2
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3
Rationale
In 3GPP SA5 #67, the meeting agreed the definition of centralised and distributed Energy Saving Management (ESM) solutions and left the definition of hybrid ESM solution for further study. This document provides an overall description of the hybrid ESM solution and proposes to introduce its definition to TR 32.826 [1].

According to [1] section 8.1 centralised and distributed ESM solutions are defined as below:

Centralised: In such solutions the appropriate energy saving actions are initiated, by the Energy Savings algorithms, which resides in the OAM System. 

Distributed: In such solutions the appropriate energy saving actions are initiated, by the Energy Savings algorithms, which resides at the NE level.
The key feature to distinguish between centralised and distributed ESM solutions is the determination of which entity makes the decision to initiate energy saving actions: OAM system or NE (for example eNB). The decision is made by OAM system in a centralised solution while it is made by NE itself in a distributed solution (based on NE’s local trigger conditions). The table below summarizes the differences between the two categories of ESM solutions, featured by three comparison criteria. 
	       Comparison Feature
	Centralised ESM solution
	Distributed ESM solution

	Energy saving related measurements
	OAM system
	NE

	Decision making to trigger ES actions
	OAM system
	NE

	Energy saving action execution
	NE
	NE


However, for a hybrid ESM solution, the management scenario needs to combine both parties (OAM system and NE) of decision-making to trigger actual energy saving actions. Information related to the energy saving decision making shall be exchanged between OAM system and NE. Like for the definition of hybrid SON in TS 32.500 [2], “hybrid” means that one part of energy saving algorithms is executed in OAM system and the other part of the algorithms is executed in NE. 
The functionalities ensured by OAM system and NE can be distinguished by the following aspects for a hybrid ESM solution:
a) Both OAM system and NE execute energy saving related measurements separately.
b) The decision to trigger energy saving actions is made at OAM system or NE level, and the trigger conditions shall combine the part from OAM system and the part from NE level, which needs OAM system and NE to exchange information related to decision making. For example, a scenario of decision making at NE level may be as follows: when an “off-peak hours of a cell” policy is determined based on OAM system’s historical statistics of a cell’s traffic load, OAM system may transmit this information to NE to enhance the NE’s local decision making to trigger energy saving actions. Then at the NE level, the energy saving action activation is initiated only when both conditions A1 and B1 are met:
A1: the current time resides at the off-peak hours of the cell; 

B1: the current traffic load of the cell decreases under a threshold for a given duration.

 Recovery actions from energy saving are initiated only when either condition A2 or B2 is met.

A2: the off-peak hours of the cell is expired; 

B2: the current traffic load of the cell increases above a threshold for a given duration.
        It is also possible for OAM system to aggregate such decision-making information from OAM system and NE level, and make decision to trigger energy saving actions at OAM system.

c) No matter the decision is made at OAM system or NE level, the final executor of energy saving actions is NE.
The table below summarizes the features of the hybrid ESM solution.

	Comparison Feature
	Hybrid ESM solution

	Energy saving related measurements
	done by OAM system and NE separately

	Decision making to trigger ES actions
	Done at OAM system or NE level, combine both OAM system and NE’s decision making to trigger energy saving actions 

	Energy saving action execution
	NE


Based on the previous discussion and on [3], a hybrid ESM solution can be defined as follows: 
Hybrid: In such solutions, decision making to trigger energy saving actions can be done both: 

a) At the NE level: these decisions are taken locally by NE and may trigger energy saving actions at the NE level.

b) At OAM system: these decisions are taken at the OAM system level.

Information related to decision making of Energy Saving Management shall be exchanged between OAM system and NEs and instructions from an OAM system to a NE may affect energy saving actions taken by that NE.
A detailed proposal to TR 32.826 is presented in section 4.

4 Detailed proposal
	Modified Section


8.1 Energy Savings Management Definition

Energy Savings Management (ESM) is a function which is responsible for optimizing the resource utilization of the whole or part of the network to actual needs for power saving purposes. ESM will collect and evaluate service usage related information from the network, and initiate appropriate actions to adjust the network configuration to service requirements, according to the service provider's policy. 

The Energy Savings Management can be:

Centralised: In such solutions the appropriate energy saving actions are initiated, by the Energy Savings algorithms, which resides in the OAM system. 

Distributed: In such solutions the appropriate energy saving actions are initiated, by the Energy Savings algorithms, which resides at the NE level. 
The key feature to distinguish centralised and distributed ESM solutions is what entity or role makes decision to initiate energy saving actions, OAM system or NE(for example, eNB). The decision is made by OAM system in a centralised solution while it is made by NE itself in a distributed solution (based on NE’s local trigger condition judgement). The table below summarizes the differences between the two categories of ESM solutions, featured by three comparison features. 

	       Comparison Feature
	Centralised ESM solution
	Distributed ESM solution

	Energy saving related measurements
	OAM system
	NE

	Decision making to trigger ES actions
	OAM system
	NE

	Energy saving action execution
	NE
	NE


However, for a hybrid ESM solution, the management scenario needs to combine both parties (OAM system and NE) of decision-making to trigger actual energy saving actions. Information related to the energy saving decision making shall be exchanged between OAM system and NE. Like for the definition of hybrid SON in TS 32.500 [2], “hybrid” means that one part of energy saving algorithms is executed in OAM system and the other part of the algorithms is executed in NE. 

The functionality ensured by OAM system and NE can be distinguished by the following aspects for a hybrid ESM solution:

a) Both OAM system and NE execute energy saving related measurements separately.
b) The decision to trigger energy saving actions is made at OAM system or NE level, and the trigger condition shall be combined the part from OAM system and the part from NE level, which needs OAM system and NE to exchange information related to decision making. For example, a scenario of decision making at NE level may be, when an “off-peak hours of a cell” policy is determined based on OAM system’s historical statistics of a cell’s traffic load, OAM system may configure it to NE to enhance the NE’s local decision making to trigger energy saving actions. Then at the NE level, the energy saving actions activation is initiated only when both conditions A1 and B1 are met:
A1: the current time resides at the off-peak hours of the cell; 

B1: the current traffic load of the cell decreases under a threshold for a given duration.

 Recovery actions from energy saving are initiated only when either condition A2 or B2 is met.

A2: the off-peak hours of the cell is expired; 

B2: the current traffic load of the cell increases above a threshold for a given duration.
        It’s also possible for OAM system to aggregate such decision-making information from OAM system and NE level, and make decision to trigger energy saving actions at OAM system.

c)  No matter the decision is made at OAM system or NE level, the final executor of energy saving actions is NE.
The table below summarizes the features of hybrid ESM solutions.

	Comparison Feature
	Hybrid ESM solution

	Energy saving related measurements
	done by OAM system and NE separately

	Decision making to trigger ES actions
	Done at OAM system or NE level, combine both OAM system and NE’s decision making to trigger energy saving actions 

	Energy saving action execution
	NE


Based on the previous discussion and on [3], a hybrid ESM solution can be defined as follows: 

Hybrid: In such solutions, decision making to trigger energy saving actions can be done both: 

a) At the NE level: these decisions are taken locally at NE and may trigger energy saving actions at the NE level.

b) At OAM system: these decisions are taken at the OAM system.

Information related to decision making of Energy Savings Management shall be exchanged between OAM system and NEs and instructions from a OAM system to a NE may affect energy saving actions taken by that NE.
	End of Modification




































































































































































