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1
Decision/action requested

The group is requested to discuss and approve the proposed NRM IRP based stage 2 solution to fulfill ESM requirements which are related to energy saving policy management.
2
References

1. 3GPP TS 32.551 v0.2.0: “Energy Saving Management, Concepts and Requirements”.
2. 3GPP Shadow TS 32.522 for WI 460035 (SON continuation) V0.1: “Self-Organizing Networks (SON) Policy Network Resource Model (NRM) Integration Reference Point (IRP), Information Service (IS)”.

3 Rationale
In the last SA5 #72 meeting, itwas agreed to distribute ESM specification level requirements in TS 32.551 [1] into separate chapters, based on ES architecture. In chapter 6.1.3 describing requirements for Distributed ES, management infomation transferred from the IRPManager to the IRPAgent can be regarded as energy saving policies which are intended to enhance the execution of underlying ES algorithms with a global network point of view.This document brings forward a NRM based proposal to fulfill those ESM requirements, which include:
a) Define a new IOC in Shadow TS 32.522 [2] named ESPolicies to fulfill the following ES policy related management requirements in [1]:  

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-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.
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).
b) Add a new attribute named “esSwitch” to IOC SONControl in Shadow TS 32.522 [2] to fulfill the following ES enable/disable rrequirement in [1].
REQ-NCES-FUN-02

IRPManager shall be able to enable and disable energy saving for a selected part of the network.
4 Detailed Proposal
pCR to Shadow TS 32.522 V0.1[2]
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5.2
Class diagram

5.2.1
Attributes and relationships
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NOTE:
IOC SONControl shall be instantiated whenever one or more IOC SONTargets are instantiated.

Figure 5.2.1.1: Cell view of SON Policy NRM
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Figure 5.2.1.X: ES Policies NRM IOCs (Containment Relationship)
5.2.2
Inheritance
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Figure 5.2.2.1: SON Policy NRM Inheritance Hierarchy
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Figure 5.2.2.X: ES Polices NRM IOCs (Inheritance Relationship)
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5.3
Information Object Class (IOC) definitions

5.3.1
SONTargets
5.3.1.1
Definition

This IOC represents targets for SON functions and their relative priorities. Currently targets for Handover parameter optimization and Load Balancing optimization are defined. Targets for other SON functions like Energy Saving, Coverage and Capacity optimization, RACH optimization etc. are FFS.

Target hierarchy: 

If an NRM IOC instance Ihigh contains an IOC SONTargets instance Thigh and other NRM IOC instances Ilow , then the targets in Thigh are valid for Ihigh and Ilow, with the following exception:

If an NRM IOC instance Ilow contains an IOC SONTargets instance Tlow and possibly other NRM IOC instances Ilowlow h, then the targets in Tlow are valid for Ilow (and not those of Thigh ) and Ilowlow. 
5.3.1.2
Attributes

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	hoFailureRate
	O *)
	M
	M

	hoFailureRateWithRrcStateTransition
	O *)
	M
	M

	hoFailureRateWithoutRrcStateTransition
	O *)
	M
	M

	rrcConnectionEstablishmentFailureRateCharacteristic
	O *)
	M
	M

	rrcConnectionAbnormalReleaseRateCharacteristic
	O *)
	M
	M

	eRabSetupFailureRateCharacteristic
	O *)
	M
	M

	eRabAbnormalReleaseRateCharacteristic
	O *)
	M
	M


*1) Note: At least one of the attributes shall be supported.
5.3.1.3
Attribute constraints

None
5.3.1.4
Notifications

The common notifications defined in subclause 5.6.1 are valid for this IOC, without exceptions or additions.
5.3.2
SONControl
5.3.2.1
Definition

This IOC represents the possibility to switch on or off SON functions. This is provided for Handover optimization and Load Balancing optimization. For other SON functions like Energy Saving, Coverage and Capacity optimization, RACH optimization etc. this is FFS.
5.3.2.2
Attributes

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	hooSwitch
	O *)
	M
	M

	lboSwitch
	O *)
	M
	M

	esSwitch
	CM
	M
	M


*) NOTE: At least one of the attributes shall be supported.
5.3.2.3
Attribute constraints


	Name
	Definition

	esSwitch Support Qualifier
	The condition is “Distributed ES architecture is supported”.


5.3.2.4
Notifications

The common notifications defined in subclause 5.6.1 are valid for this IOC, without exceptions or additions.

5.3.X
ESPolicies
5.3.X.1
Definition
This IOC represents the energy saving policies information. 
5.3.X.2
Attributes
	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	esActivationLocalLoadThreshold
	CM
	M
	M

	esActivationNeighbourLoadThreshold
	CM
	M
	M

	esDeactivationNeighbourLoadThreshold
	CM
	M
	M

	esActivationDecisionDelay
	CM
	M
	M

	esCandidateCellList
	CM
	M
	M


5.3.X.3
Attribute constraints
	Name
	Definition

	esActivationLocalLoadThreshold  Support Qualifier
	The condition is “Distributed ES architecture is supported”.

	esActivationNeighbourLoadThreshold Support Qualifier
	The condition is “Distributed ES architecture is supported”.

	esDeactivationNeighbourLoadThreshold Support Qualifier
	The condition is “Distributed ES architecture is supported”.

	esActivationDecisionDelay Support Qualifier
	The condition is “Distributed ES architecture is supported”.

	esCandidateCellList Support Qualifier
	The condition is “Distributed ES architecture is supported and eNB overlaid is supported”.


5.3.X.4
Notifications 
The common notifications defined in subclause 5.6.1 are valid for this IOC, without exceptions or additions
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5.5
Information attribute definitions

5.5.1
Definition and legal values

Table 5.5.1.1 defines the attributes that are present in the Information Object Classes (IOCs) of the present document.

Table 5.5.1.1: Attributes definitions and legal values

	Attribute Name
	Definition
	Legal Values

	eRabAbnormalReleaseRateCharacteristic
	The target is on the number of E-RAB abnormal release related to load divided by the total number of attempted E-RAB setups.
This attribute allows to define for a value the composite available capacity (CAC) range in which the target is valid. For this, it contains one characteristic dependent on Uplink CAC, one for Downlink CAC: eRabAbnormalReleaseRateCharacteristicDownlink and eRabAbnormalReleaseRateCharacteristicUplink.
At least one of these charateristics must be present.
Together with the characteristic its targetPriority as a SON target is defined as part of this attribute.
The characteristics have the following structure:

eRabAbnormalReleaseRateCharacteristicDownlink:
List of one or more entries, each consisting of:

lowerEndOfCacRange, 

upperEndOfCacRange, 

eRabAbnormalReleaseRateTarget

eRabAbnormalReleaseRateCharacteristicUplink:
List of one or more entries, each consisting of:

lowerEndOfCacRange, 

upperEndOfCacRange, 

eRabAbnormalReleaseRateTarget
Remark:

Formula for composite available capacity:
Available Capacity = Cell Capacity Class Value * Capacity Value 

For definition of Cell Capacity Class Value and Capacity Value see TS 36.331 [6]. These definitions lead to a value range of a composite available capacity from 0..10000.
36.423 [7] has cell capacity class value as optional parameter in case of intra-LTE load balancing. If cell capacity class value is not present, than 36.423 assumes that bandwidth should be used instead to assess the capacity.
This target is suitable for LBO.
	lowerEndOfCacRange and upperEndOfCacRange: 

Integer 0..10000

eRabAbnormalReleaseRateTarget:

Integer 0..100 (representing a percentage)

targetPriority:

Integer 0..N. The lower the number the higher the priority.

	eRabSetupFailureRateCharacteristic
	The target is on the number of E-RAB setup failures related to load divided by the total number of attempted E-RAB setups.
For E-RAB setup failure related to load the causes “Reduce load in serving cell” and “Radio resources not available” defined in TS 36.413 are used.
This attribute allows to define for a value the composite available capacity (CAC) range in which the target is valid. For this, it contains one characteristic dependent on Uplink CAC, one for Downlink CAC: eRabSetupFailureRateCharacteristicDownlink and eRabSetupFailureRateCharacteristicUplink.
At least one of these charateristics must be present.

Together with the characteristic its targetPriority as a SON target is defined as part of this attribute.
The characteristics have the following structure:

eRabSetupFailureRateCharacteristicDownlink:
List of one or more entries, each consisting of:

LowerEndOfCacRange, 

UpperEndOfCacRange, 

eRabSetUpFailureRateTarget

eRabSetupFailureRateCharacteristicUplink:
List of one or more entries, each consisting of:

LowerEndOfCacRange, 

UpperEndOfCacRange, 

eRabSetUpFailureRateTarget

For CAC see 
This target is suitable for LBO.
	lowerEndOfCacRange and upperEndOfCacRange and targetPriority: 

See 
eRabSetUpFailureRateTarget:

Integer 0..100 (representing a percentage)

	esActivationLocalLoadThreshold
	This attribute indicates the traffic load threshold of the local cell, which is used by ES algorithms below NM level to make decision to allow the cell to enter the energy saving state.  
	Percentage of PRB usage (refer to 3GPP TS 36.314)

	esActivationNeighbourLoadThreshold
	This attribute indicates the traffic load threshold of active neighbouring cells (the cells to provide coverage backup of the switched off cell), which is used by ES algorithms below NM level to make decision to allow the cell to enter the energy saving state. 
	Percentage of PRB usage (refer to 3GPP TS 36.314)

	esDeactivationNeighbourLoadThreshold
	This attribute indicates the traffic load threshold of the active neighbouring cells (the cells to provide coverage backup of the switched off cell), which is used by ES algorithms below NM level to make decision to allow the cell to go out of the energy saving state.
	Percentage of PRB usage (refer to 3GPP TS 36.314)

	esActivationDecisionDelay
	This attribute indicates the time duration for an ES algorithm below NM level to wait to execute ES activation when the traffic load of a to-be-switched-off cell or its active neighbouring cells is below a pre-defined load threshold.  
	Unsigned short  (in seconds)

	esSwitch
	This attribute determines whether the energy saving function is enabled or disabled.
	On, off

	esCandidateCellList
	This attribute indicates all the cells which take over the coverage when the original cell is going into energySaving state.
	List of cellIdentity. Refer to TS 32.762 cellIdentity.

	hoFailureRate
	This indicates the assigned HOO target of the number of failure events related to handover divided by the total number of handover events, together with its targetPrioritiy.

This target is suitable for HOO or LBO.
	A set of two numbers: 
the first indicates a percentage, the second a targetPriority (see ).

	
	This indicates the assigned HOO target of the number of failure events related to handover without RRC state transition divided by the total number of handover events, together with its targetPrioritiy.

This target is suitable for HOO or LBO.
	A set of two numbers: the first indicates a percentage, the second a targetPririority (see ).

	hoFailureRateWithRrcStateTransition
	This indicates the assigned HOO target of the number of failure events related to handover with RRC state transition divided by the total number of handover events, together with its targetPrioritiy.

This target is suitable for HOO or LBO.
	A set of two numbers: the first indicates a percentage, the second a targetPriority (see eRabAbnormalReleaseRateCharacteristic).

	hooSwitch
	This attribute determines whether the Handover parameter Optimization Function is activated or deactivated.
	On, off

	lboSwitch
	This attribute determines whether the Load Balancing Optimization Function is activated or deactivated.
	On, off

	rrcConnectionAbnormalReleaseRateCharacteristic
	The target is on the number of abnormal RRC connection releases related to load divided by the total number of RRC connection releases.
This attribute allows to define for a value the composite available capacity (CAC) range in which the target is valid. For this, it contains one characteristic dependent on Uplink CAC, one for Downlink CAC: rrcConnectionAbnormalReleaseRateCharacteristicDownlink and rrcConnectionAbnormalReleaseRateCharacteristicUplink.
At least one of these charateristics must be present.

Together with the characteristic its targetPriority as a SON target is defined as part of this attribute.
The characteristics have the following structure:

rrcConnectionAbnormalReleaseRateCharacteristicDownlink:
List of one or more entries, each consisting of:

lowerEndOfCacRange, 

upperEndOfCacRange, 

rrcConnectionAbnormalReleaseRateTarget

rrcConnectionAbnormalReleaseCharacteristicUplink:
List of one or more entries, each consisting of:

lowerEndOfCacRange, 

upperEndOfCacRange, 

rrcConnectionAbnormalReleaseRateTarget

For CAC see 
This target is suitable for LBO.
	lowerEndOfCacRange and upperEndOfCacRange and targetPriority: 

See 
rrcConnectionAbnormalReleaseRateTarget:

Integer 0..100 (representing a percentage)

	rrcConnectionEstablishmentFailureRateCharacteristic
	The target is on the number of RRC connection establishment failures related to load divided by the total number of attempted RRC connection establishments.
This attribute allows to define for a value the composite available capacity (CAC) range in which the target is valid. For this, it contains one characteristic dependent on Uplink CAC, one for Downlink CAC: rrcConnectionEstablishmentFailureRateCharacteristicDownlink and rrcConnectionEstablishmentFailureRateCharacteristicUplink.
At least one of these charateristics must be present.

Together with the characteristic its targetPriority as a SON target is defined as part of this attribute.
The characteristics have the following structure:

rrcConnectionEstablishmentFailureRateCharacteristicDownlink:
List of one or more entries, each consisting of:

lowerEndOfCacRange, 

upperEndOfCacRange, 

rrcConnectionEstablishmentFailureRateTarget

rrcConnectionEstablishmentFailureRateCharacteristicUplink:
List of one or more entries, each consisting of:

lowerEndOfCacRange, 

upperEndOfCacRange, 

rrcConnectionEstablishmentFailureRateTarget

For CAC see 
This target is suitable for LBO.
	lowerEndOfCacRange and upperEndOfCacRange and targetPriority: 

See 
rrcConnectionEstablishmentFailureRateTarget:

Integer 0..100 (representing a percentage)
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