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1
Decision/action requested

The group is asked to discuss the document and agree on the text proposal to be included in TS 32.522.
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Rationale

There are discussion in SA5 on the objective and target for load balancing. There are RAN3 descriptions on the objective and evaluation criteria.
======================Start of extract from TS 36.300 [2] =================

22.4.1
Support for Mobility Load Balancing

22.4.1.1
General 
The objective of load balancing is to distribute cell load evenly among cells or to transfer part of the traffic from congested cells. This is done by the means of self-optimisation of mobility parameters or handover actions.

Self-optimisation of the intra-LTE and inter-RAT mobility parameters to the current load in the cell and in the adjacent cells can improve the system capacity compared to static/non-optimised cell reselection/handover parameters. Such optimisation can also minimize human intervention in the network management and optimization tasks.

======================End of extract from TS 36.300 =================
======================Start extract from TR 36.902 [3] =================

4.6.3
Evaluation criteria and expected results
Expected results:

· According to the cell reselection and handover mechanisms, some of the UEs at the cell border reselect or hand over to a less loaded cell;

· In the new situation the cell load is balanced.

· Increased capacity of the system.

· Minimized human intervention in network management and optimization tasks.

======================End extract from TR 36.902 =================

From the description above, we propose the target for load balancing is: Increase capacity of the system and allow more successfully user access to the network when the system load is high. 
4
Detailed proposal
Text Proposals to 32.522 v0.4.0 [1]
	1st Modified Section
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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. The specific target value or values should be configured by operators. Operators should assign priorities for targets being used. The specific target value shall be configured by operators. Targets as follows can be configured as LBO targets;


	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 [X] 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 [X] 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

	Rate of failures related to handover without RRC state transition
	(the number of failure events related to handover without RRC state transition) / (the total number of handover events)
RRC state transition means from RRC_CONNECTED to RRC_IDLE, refer to TS 36.331 [6].
	Integer

[0..100] in unit percentage

	Rate of failures related to handover with RRC state transition 
	(the number of failure events related to handover with RRC state transition) / (the total number of handover events)
RRC state transition means from RRC_CONNECTED to RRC_IDLE, refer to TS 36.331 [6].
	Integer

[0..100] in unit percentage


Table 4.2.1 Targets for LBO 
There is not a single target value for these targets:

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
the targets values depending on the composite available capacity in the cell and are defined separately for up and downlink.. 
The network operator is enabled to configure this by target value tuples, indicating the capacity range together with the target values. This is done separately for up and downlink. In case of low available capacity, the target values are less than for high composite available capacities.
	Target Name
	Definition
	Legal Values

	LBOTargetCharacteristicDownlink

	This is a target combinations together with a composite available capacity range for which these targets are valid.

It contains a structure with the following content:

LowerEndOfCompositeAvailableCapacityDownlinkRange, (*)
UpperEndOfCompositeAvailableCapacityDownlinkRange, (*)
RRCConnectionEstablishmentsFailureRateRelatedtoLoad, (**)
E-RABSetupFailureRateRelatedtoLoad (**)

RRCConnectionAbnormalReleaseRateRelatedtoLoad(**)

E-RABAbnormalReleaseRateRelatedtoLoad(**)
 (*) must be present
(**) one of these must to be present
Formula for composite available capacity:
Available Capacity = Cell Capacity Class Value * Capacity Value 

For definition of Cell Capacity Class Value and Capacity Value see 36.423 [8]. These definitions lead to a value range of a composite available capacity from 0..10000.
Remark: 36.423[8] has cell capacity class value as optional parameter in case of intra-LTE load balancing. If cell capacity class value is not present, then 36.423[8] assumes that bandwidth should be used instead to assess the capacity.

	DownlinkRange of several entries in the list must not overlap.

	
	
	

	LBOTargetCharacteristicUplink

	This is a target combinations together with a composite available capacity range for which these targets are valid.

It contains a structure with the following content:

LowerEndOfCompositeAvailableCapacityUplinkRange, (*)
UpperEndOfCompositeAvailableCapacityUplinkRange, (*)
RRCConnectionEstablishmentsFailureRateRelatedtoLoad, (**)
E-RABSetupFailureRateRelatedtoLoad (**)

RRCConnectionAbnormalReleaseRateRelatedtoLoad(**)

E-RABAbnormalReleaseRateRelatedtoLoad(**)
(*) must be present
(**) one of these must to be present
Formula for composite available capacity:
Available Capacity = Cell Capacity Class Value * Capacity Value 

For definition of Cell Capacity Class Value and Capacity Value see 36.423[8]. These definitions lead to a value range of a composite available capacity from 0..10000.
Remark: 36.423[8] has cell capacity class value as optional parameter in case of intra-LTE load balancing. If cell capacity class value is not present, then 36.423[8] assumes that bandwidth should be used instead to assess the capacity.

	UplinkRange of several entries in the list must not overlap.


Table 4.2.1-1 LBO targets combined with CAC 
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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. Operators should assign priorities for targets being used. 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. 4.3.1
	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

	Rate of failures related to handover without RRC state transition
	(the number of failure events related to handover without RRC state transition) / (the total number of handover events)
RRC state transition means from RRC_CONNECTED to RRC_IDLE, refer to TS 36.331 [6].
	Integer

[0..100] in unit percentage



	Rate of failures related to handover with RRC state transition 
	(the number of failure events related to handover with RRC state transition) / (the total number of handover events)
RRC state transition means from RRC_CONNECTED to RRC_IDLE, refer to TS 36.331 [6].
	Integer

[0..100] in unit percentage


Table 4.3.1
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.

	End of modifications

















