Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-SA5 (Telecom Management)
S5-111893
Meeting SA5#77, 9 - 13 May, 2011, Shenzhen, China 


Source:
Ericsson

Title:
Coordination of SON function: use of weights
Document for:
Discussion & Decision

Agenda item:
6.6.1 SON Self-optimization management continuation

1         Decision/action requested

Agree to introduce the proposed pCR into Shadow TS 32.522
2 References

[1]
Shadow TS 32.522 v5.0
[2]
S5-111512

Managing SON targets, Nokia Siemens Networks, Vodafone, SA5#76

3 Introduction

The management of SON targets and the coordination between SON targets have been extensively discussed during previous SA5 meetings, which resulted in the extension of SON targets with weights as a replacement of priorities, according to the proposal in [2]. There are, however, a number of open issues remaining with respect to the practical applicability of weights and the use of SON coordination in general.

In the present contribution we investigate the applicability of weights on SON targets. 
4 Discussion 

The current specification supports the control of SON functions from the NM level by setting targets for the SON functions and with the recently added extensions [2] it became possible to associate weights to the targets. However, the addition of weights came without an exact definition of their interpretation and without a thorough analysis of their applicability in a multi-vendor environment. These deficiencies make the newly introduced parameters useless for the operator in a multi-vendor environment.

In order to better understand the necessary and possible coordination between targets of SON functions we need to analyze potential SON coordination options both within the same SON function and between different SON functions. 

In Figure 1 we illustrate the different SON coordination options in a multi-vendor management environment. In the example, we assume NEs from two different vendors (vendor1, vendor2) and each NE implementing two different SON functions (SON_A, SON_B), where the SON implementations are vendor specific. We can identify the following three types of coordination possibilities:

· Type I coordination: meaning the coordination within the same SON function (SON_B in the example). Note that the NEs in which the SON functions are located may come from different vendors.

· Type II coordination: meaning the coordination between different SON functions within the same NE, i.e., within the same vendor. 

· Type III coordination: meaning the coordination between different SON functions, which are located in NEs from different vendors.
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Figure 1: SON coordination options

As we can observe the Type I SON coordination is coordination within the same SON function, where Type II and Type III coordination options are between different SON functions. In what follows we discuss these two SON coordination categories separately.

4.1 Coordination within a SON function

To control a particular SON algorithm from the NM level, it is possible to set targets and specify which target is more “important” as compared to other targets, for which either priorities or weights could potentially be used. Then the SON algorithm implementation will execute the actual coordination between the multiple targets according to its implementation specific optimization procedure. 

Important to note, however, that associating one specific way of interpretation for weights in the standard would not be possible as it would essentially mean specifying SON algorithm details. As the interpretation of weights can vary by vendor implementation, it makes it impossible for a network operator or NM application to set these parameters consistently across different vendor domains. That is, the value of standardization, i.e., ensuring multi-vendor interoperability is lost.

Taking the example of the added text in [2], no interpretation of the weights is given, except the loose formulation saying: “The higher the number, the higher the weight”. We believe that such a parameter is useless for SON control as it is impossible for the operator or NM application to set it in a meaningful and vendor independent way.
Let us take the example of LBO and focus on the two target parameters of “RRC establishment failure rate” and “HO failure rate”, according to Table 1. In the example, vendor1 and vendor2 interpret the weights as expressing the relative allowed deviation from the target values but they use different formulas for defining the relation. In case of vendor3 the weight is interpreted as the relative amount of radio resources that can be spent on satisfying the target. (The function res(t) gives the amount of resources, e.g., the number of resource blocks spent/reserved for satisfying target t. The Resulting target values in the table are examples of output from imaginary vendor specific functions.)
Note that there is typically a trade-off between the initial RRC connection establishment success rate and the handover success rate, as the one can be decreased on the expense of increasing the other (e.g., by reserving some resources for handover users, the HO failure decreases, the initial setup failure rate increases).

	
	Target value
	Weight (1..10)
	Resulting target value in vendor1
	Resulting target value in vendor2
	Resulting target value in vendor3

	RRC connection establishments failure rate related to load
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	Rate of failures related to handover
	
[image: image7.wmf]%

3

2

=

t


	
[image: image8.wmf]4

2

=

w


	
[image: image9.wmf]%

5

2

=

r


	
[image: image10.wmf]%

6

2

=

r


	
[image: image11.wmf]%

7

2

=

r



	Weight interpretation by vendor
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Table 1: Example parameter setting for LBO
As the example shows there can be many ways of interpretation of the same weight value, which would result in quite different results of the optimization.

Therefore, we conclude that priorities or weights can be a feasible means to coordinate between targets of the same SON function only if their multi-vendor applicability is ensured by well defined interpretation. The current definition of weights in [1] do not satisfy this requirement, therefore we propose to remove weights.
4.1.1 Applicability of weights and priorities for inter-SON coordination

When the weight (or priority) of a target of a first SON function shall have a relation to the weight (or priority) of a target of a second SON function, the meaning and interpretation of the priority becomes meaningless  as one SON function has no knowledge and authority on the target of another SON function. There is no possibility for one SON function to take into account the target of another SON function in its optimization procedure as different SON functions perform their optimization tasks on their own and they do not have authority on the targets of each other.  If one SON function would have authority and control over the target of another SON function then it would essentially mean that the two SON functions are just combined into a common SON function, which leads us back to our first point; when SON functions are properly designed and grouped, there is little or no need for coordination between them.

We recall also from Figure 1 the two types of inter-SON coordination options (type II and type III), where the type II coordination between different SON functions within the same NE (i.e., same vendor) might potentially be realized inside the NE in a vendor implementation way but this would essentially mean that the two SON functions are collapsed into one, as explained before. Also, as this is vendor specific it is outside the scope of SA5. Regarding the type III coordination between different SON functions in different NEs (possibly from different vendors) it would require joint optimization of different SON functions of different vendors. Note that for such a coordination the X2 defined standard messages would not be sufficient as we would also need the same algorithm logic in different vendors NEs.
Therefore we conclude that defining priorities or weights between targets of different SON functions would be difficult or impossible as it would assume inter-working during the optimization process between the SON functions, which is not possible due to the fact that different SON functions by definition are performing different optimizations, and according to vendor specific algorithms. 
5 Proposal

In accordance with the discussion above we conclude that neither priorities, nor weights are suitable to coordinate between targets of different SON functions of different vendors. On one hand coordination between SON functions can be avoided to a large extent by proper grouping of logical SON functions in a particular implementation, while on the other hand existing SON management functions on Itf-N are sufficient to execute control.  

It is suggested to agree on the following proposal and accept the corresponding pCR text proposal to shadow TS 32.522.

Proposal 1: It is proposed to remove weights from the SON control parameters as their interpretation cannot be properly defined in the standard and thereby they remain unusable in a multi-vendor environment.

6 Detailed Proposal

pCR text proposal to shadow TS 32.522 v5.0.
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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. 
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.

The target is met if the actual rate is smaller than the target value. 
	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.
The target is met if the actual rate is smaller than the target value.
	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.

The target is met if the actual rate is smaller than the target value.
	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.
The target is met if the actual rate is smaller than the target value.
	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)
The target is met if the actual rate is smaller than the target value.
	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
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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. 
	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)
The target is met if the actual rate is smaller than the target value.
	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.
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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.


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

4.7.2
Coordination between Itf-N operations and automatic functionalities

<the following substructure is used for each potential conflict>

4.7.2.N
Potential conflict between [Itf-N operation/s] and [function]

<text to be supplied>

4.7.2.N.1
Description 

<text to be supplied>

4.7.2.N.2
Prevention

<text to be supplied>

4.7.2.N.3
Resolution

<text to be supplied>

4.7.3
Coordination between Self-Optimization and other SON use cases

<the following substructure is used for each potential conflict>

4.7.3.N
Potential conflict between [self-opt function] and [SON use case name]

<text to be supplied>

4.7.3.N.1
Description 

<text to be supplied>

4.7.3.N.2
Prevention

<text to be supplied>

4.7.3.N.3
Resolution

<text to be supplied>

4.7.3.1
Coordination between Cell Outage Compensation and Energy Saving Management

4.7.3.1.1
Description 

A conflict could arise between energy saving and cell outage compensation in the following scenario. 

One or more candidate cells are configured to possibly take coverage of the original cell. The original cell is in energySaving state or is about to enter  energySaving state. One or more candidate cells go into outage with the consequence that coverage of the original cell can not be provided any more.

4.7.3.1.2
Prevention

Prevention is hardly possible, except making the cells as outage proof as possible. But cell outages can happen even to the most stable cell in a network.

4.7.3.1.3
Resolution

If the original cell is in energySaving state, it shall leave energySaving state. 

If the original cell is about to enter energySaving state, it shall not go into energySaving state until candidate cell outage is recovered and candidate cell is able to provide the coverage. 

The original cell may go into the energySaving state after the candidate cell outage is recovered and coverage of the original cell can be taken over by candidate cell again.

4.7.5
Coordination between different targets within one self-optimization use case

<the following substructure is used for each potential conflict>

4.7.5.N
[SON use case name: Potential conflict between [target name] and [target name]

<text to be supplied>

4.7.5.N.1
Description 

<text to be supplied>

4.7.5.N.2
Prevention

<text to be supplied>

4.7.5.N.3
Resolution

<text to be supplied>
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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.

Target hierarchy rule: 

An NRM IOC instance X may name-contain an IOC SONTargets instance T.  The rule states that:

-
If X name-contains a SONTargets instance T, then T is applicable to X.

-
If X and all its superior instances do not name-contain any SONTargets instance, then no SONTargets instance is applicable to X.

-
If X does not name-contain any SONTargets instance, but one or more of X’s superior instances name-contain a SONTargets instance, then the SONTargets instance of the superior instance closest to X, in X’s naming tree, is applicable to X.
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5.4
Information relationship definitions
None.
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

	cocSwitch
	This attribute allows the operator to enable/disable the COC functionality.
	Enumerated {on, off}

	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.


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)




	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.


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 eRabAbnormalReleaseRateCharacteristic
This target is suitable for LBO.
	lowerEndOfCacRange and upperEndOfCacRange: 


eRabSetUpFailureRateTarget:

Integer 0..100 (representing a percentage)

	esActivationOriginalCellLoadParameters
	This attribute indicates the traffic load threshold and the time duration, which are used by distributed ES algorithms to allow a cell to enter the energySaving state. The time duration indicates how long the load needs to have been below the threshold.
	Threshold: Integer 0..100 (Percentage of PRB usage, see 3GPP TS 36.314 [13])
TimeDuration: Integer (in unit of seconds)



	esActivationCandidateCellsLoadParameters
	This attribute indicates the traffic load threshold and the time duration, which are used by distributed ES algorithms level to allow a cell to enter the energySaving state. Threshold and duration are applied to the candidate cell(s) which will provides coverage backup of an original cell when it is in the energySaving state. The time duration indicates how long the load needs to have been below the threshold.
	Threshold: Integer 0..100 (Percentage of PRB usage (see 3GPP TS 36.314 [13])
TimeDuration: Integer (in unit of seconds)



	esDeactivationCandidateCellsLoadParameters
	This attribute indicates the traffic load threshold  and the time duration which is used by distributed ES algorithms to allow a cell to leave the energySaving state. Threshold and time duration are applied to the cell(s) which provide coverage backup for the cell in energySaving state. The time duration indicates how long the load needs to have been above the threshold.
	Threshold: Integer 0..100 (Percentage of PRB usage (see 3GPP TS 36.314 [13])
TimeDuration: Integer (in unit of seconds)



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

	hoFailureRate
	This indicates the assigned HOO target of the number of failure events related to handover divided by the total number of handover events.

This target is suitable for HOO or LBO.
	
It indicates a percentage.

	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

	rachOptAccessDelayProbability
	This is a list of target Access Delay probability (ADP) for the RACH optimization function.

Each instance ADP of the list is the target time before the UE gets access on the random access channel, for the P percent of the successful RACH Access attempts with lowest access delay, over an unspecified sampling period.

This target is suitable for RO.
	Each element of the list, ADPn, is a pair (a, b) where a is the targetProbability (in %) and b is the access delay (in milliseconds).

The legal values for a are 25, 50, 75, 90.

The legal values for b are 10 to 560.
If ADPx’s a is larger than that of ADPy, then ADPx’s b must be larger than that of ADPy.

The number of elements specified is 4. The number of elements supported is vendor specific. The choice of supported values for a and b is vendor-specific.

	rachOptAccessProbability
	This is a list of target Access Probability (APn) for the RACH optimization function.

Each instance APn of the list is the probability that the UE gets access on the random access channel within n number of attempts, over an unspecified sampling period.

This target is suitable for RO.
	Each element of the list, APn, is a pair (a, n) where a is the targetProbability (in %) and n is the access attempt number.

The legal values for a are 25, 50, 75, 90.

The legal values for n are 1 to 200.

If APx’s a is larger than that of APy, then APx’s n must be larger than that of APy.

The number of elements specified is 4. The number of elements supported is vendor specific. The choice of supported values for a and n is vendor-specific.



	roSwitch
	This attribute determines whether the RACH 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.


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 eRabAbnormalReleaseRateCharacteristic
This target is suitable for LBO.
	lowerEndOfCacRange and upperEndOfCacRange: 


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.


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 eRabAbnormalReleaseRateCharacteristic
This target is suitable for LBO.
	lowerEndOfCacRange and upperEndOfCacRange 

rrcConnectionEstablishmentFailureRateTarget:

Integer 0..100 (representing a percentage)


5.5.2
Constraints

None.
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	End of modifications
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