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Decision/action requested

Agree to refine the management of target by using weight factors
2
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Rationale

One major coordination method is, that the SON algorithm can know which targets are how important for the 

[1] and [2] currently offer only a priority for a target and defines that secondary/tertiary… target shall only be pursued when the primary target is achieved. [1] and [2] do not define the case of targets with equal importance/priority. §4.3.1:
The first priority target will be tried to achieve by SON entity firstly. The lower priority targets will be tried to achieve based on precondition that the higher priority targets have already been achieved.

Taking two targets currently defined in 32.522 as examples with the following example priorities: 
hoFailureRate as target with priority 1 and 
eRabSetupFailureRateCharacteristic as target with priority 2.

A certain network configuration A may end up in a just slightly above target hoFailureRate, but also in very much below target eRabSetupFailureRateCharacteristic behaviour, while a slightly different network configuration B may result in a just slightly below hoFailureRate target and an also only slightly below target eRAB /rrcConnection behaviour. 
Configuration B is certainly preferable for a network operator, but current definition of [1] would prefer A. This would be even more obvious if both target have the same priority – which is not covered yet by 32.522. This gap needs to closed in any case.
Independent of this gap, the current content of [1] and [2] is a very restrictive description. It is not possible to make different targets simultaneously valid; targets have always a fixed hierarchy. This does not fulfil network operators’ needs. The situation will become worse with more SON use cases adding more targets.

A viable and effectively manageable solution is to assign not priorities to targets but weight factors. This allows both priorization (higher weight=higher priority), identical importance of several targets (same weight) and simultaneous pursue of different targets.
Here is an example:

The following diagram shows the dependency on a parameter Y of two performance indicators C and D, their sum and the sums of C+2*D and 2*C+D. The filled symbols indicate the minimum of the individual curves. 
The horizontal lines indicate the defined targets, which are achieved when the indicator is below these lines. For better readability of the diagram identical target values were chosen for C and D.

Looking to the above diagram in detail you can find out the following:
	
	
	32.522
	Weighted 
	targets

	Scenario
	Settings
	Result=optimal Y, 
resulting performance
	Result Y, resulting perf.
	Settings

	Target C and D equally important
C+D

	C priority = 0 
D priority = 0
	No defined result (behaviour for same priority not defined);
if you go only for C, then Y=5 is best value, with performance 5.3;
if you go only for D, then Y=1 is best value for Y, with perf.: 7.5
	Y=8
perf.: 4.5
	C weight=1
D weight=1

	Target C double important than D
C*2 + D
	C priority = 0 
D priority = 1
	Y=8 
(Target for C is achieved with Y=4, 5, 6, 7, 8;
 from these values D is lowest for 8)
perf.: 6.0

	Y=6
perf.: 5.6
	C weight=2
D weight=1

	Target D double important than C
C + D*2
	C priority = 1 
D priority = 0
	Y=1
(Target for D is achieved only with Y=1)
perf.: 9.0
	Y=9
perf.: 7.4
	C weight=1
D weight=2


The table shows that the performance with the weighted targets is better (lower values) compared to the current approach of TS32.522.

The current definitions do also not indicate how target achievement would be evaluated. With weighted targets this can be handled very easily: The total target achievement is the sum of the products of the individual target achievement (target minus performance) and the individual targetWeights.
As formula: Total Target Achievement = Sum i=1..n [ ( target i – performance i ) x weight i ]

Conclusion: The following changes are proposed to 32.522.

4 Detailed proposal
pCR to shadow TS 32.552:

	First change


4.2
Load Balancing Optimization Function

4.2.1
Objective and Targets
The objective of LB Optimization is to cope with undesired traffic load distribution and to minimize the number of handovers and redirections needed to achieve the load balancing. One of the following targets or the combination of the following targets shall be used. The specific target value or values shall be configured by operators. Operators should assign weights for targets being used. Higher weights indicate greater importance. The weights are used also for the evaluation of the targets. The total target achievement is the sum of the products of the individual target achievement (target minus performance) and the individual targetWeights.
Total Target Achievement = Sum i=1..n [ ( target i – performance i ) x weight i ]
Targets drawn from the following table can be configured for LBO: 
	Target Name
	Definition
	Legal Values

	RRC connection establishments failure rate related to load
	The number of Failed RRC connection establishments related to load/ The total number of Attempted RRC connection establishments 
	Integer

[0..100] in unit percentage

	E-RAB setup failure rate related to load  
	The number of E-RAB setup failure related to load/ The total number of attempted E-RAB setup 
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 [12] could be used.
	Integer

[0..100] in unit percentage

	RRC Connection Abnormal Release Rate Related to Load
	The number of abnormal RRC connection release related to load/ The total number of RRC connection release
	Integer

[0..100] in unit percentage

	E-RAB Abnormal Release Rate Related to Load
	The number of E-RAB abnormal release related to load/ The total number of E-RAB release

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 [12] could be used.
	Integer

[0..100] in unit percentage

	Rate of failures related to handover
	(the number of failure events related to handover) / (the total number of handover events)
	Integer

[0..100] in unit percentage


For the following targets out of the above table, the target values depend on the composite available capacity range in the cell and are defined separately for uplink and downlink. For these tuples can be configured, indicating the capacity ranges together with the target value valid in that range.

RRC connection establishments failure rate related to load,

E-RAB setup failure rate related to load, 

RRC Connection Abnormal Release Rate Related to Load,

E-RAB Abnormal Release Rate Related to Load 

For the following targets shall be identical with the corresponding targets defined in Handover Optimization.

Rate of failures related to handover

	Second change


4.3.1
Objective and Targets 
For intra-LTE, one of the following targets or the combination of the following targets shall be used. The specific target value shall be configured by operators. Operators should assign weights for targets being used. Higher weights indicate greater importance. The weights are used also for the evaluation of the targets. The total target achievement is the sum of the products of the individual target achievement (target minus performance) and the individual targetWeights. Total Target Achievement = Sum i=1..n [ ( target i – performance i ) x weight i ]
	Target Name
	Definition
	Legal Values

	Rate of failures related to handover
	(the number of failure events related to handover) / (the total number of handover events)
	Integer

[0..100] in unit percentage


The objective of minimizing the number of unnecessary handovers shall always be pursued in case the other target/s configured by the operator is/are achieved. This objective may not need configuration of a target value.

	Third change


4.7
Optimization coordination
4.7.1
Introduction
For coordination of SON Functions whose outputs are not standardized, the context of optimization coordination is:
1. IRPManager uses standardized capabilities to set the SON Function(s) targets, and where needed their weights.

For coordination of SON Functions whose outputs are standardized, the context of optimization coordination is FFS.
	Fourth change


5.3.1
SONTargets
5.3.1.1
Definition

This IOC represents targets for SON functions and their relative weights. 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. 
The specific target value shall be configured by operators. Operators shall assign weights for targets being used. Higher weights indicate greater importance. The weights are used also for the evaluation of the targets. The total target achievement is the sum of the products of the individual target achievement (target minus performance) and the individual targetWeights. Total Target Achievement = Sum i=1..n [ ( target i – performance i ) x weight i ]
	Fifth change


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 targetWeight 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)

targetWeigth:

Integer 1..N. The higher the number the higher the weight.

	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 targetWeight 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 targetWeight: 

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

Integer 0..100 (representing a percentage)

	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 targetWeight.

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

	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 targetWeight 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 targetWeight: 

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 targetWeight 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 targetWeight: 

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

Integer 0..100 (representing a percentage)


	End of changes
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