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3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [4], TS 32.521 [5] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [4] and TS 32.521 [5].

CAC
Composite Available Capacity

CDF
Cumulative Distribution Function

EM
Element Manager 
eNodeB, eNB
evolved NodeB
E-UTRAN
Evolved Universal Terrestrial Radio Access Network
HO
Handover

HOO
HandOver parameter Optimization
ICIC
Inter Cell Interference Coordination
IOC
Information Object Class
LB
Load Balancing
LBO
Load Balancing Optimization
NM
Network Manager

NRM
Network Resource Model
OAM
Operation Administration Maintenance

RO
RACH Optimization

SON
Self Organizing Networks

UE
User Equipment
	Next Modified Section


4.6
RACH Optimization Function

4.6.1
Objective and Targets

The objective of RACH Optimization is to automatically set several parameters related to the performance of RACH. One of the following targets shall be used. The specific target value shall be configured by operators.

	Target Name
	Definition
	Legal Values

	Access Probability, AP
	The probability that the UE has access after a certain random access attempt number.
	CDF of access attempts. See section 5.5.1

	Access Delay Probability, ADP
	The probability distribution of Access Delay expected to be experienced by UEs accessing the RACH Channel.
	CDF of delays. See section 5.5.1


4.6.2
Parameters to be optimized

To achieve RACH optimization target, RACH optimization function may optimize several parameters defined in TS 36.300 [14] section 22.4.3.

4.6.3
Optimization Method

4.6.3.1
Problem Detection

The problem detection is out of scope of this specification since the RACH optimization entity resides in the eNB.
4.6.3.2
Problem Solution

The problem solution is out of scope of this specification since the RACH optimization entity resides in the eNB.
4.6.4
PM
The IRPAgent shall support a capability allowing the IRPManager to collect RACH optimization related performance measurements. Performance measurements related with RACH optimization are captured in the table below:

	Performance measurement name
	Description
	Related targets

	Distribution of RACH preambles sent
	Refer to 3GPP TS 32.425 [8]

Cumulative Distribution of RACH preambles sent by UE
	Access Probability, AP

	Distribution of RACH access delay
	Refer to 3GPP TS 32.425 [8]

Cumulative Distribution of RACH Access Delay
	Access Delay Probability, ADP
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5.3.1.2
Attributes

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	hoFailureRate
	O *)
	M
	M

	rrcConnectionEstablishmentFailureRateCharacteristic
	O *)
	M
	M

	rrcConnectionAbnormalReleaseRateCharacteristic
	O *)
	M
	M

	eRabSetupFailureRateCharacteristic
	O *)
	M
	M

	eRabAbnormalReleaseRateCharacteristic
	O *)
	M
	M

	rachOptAccessProbability
	CM
	M
	M

	rachOptAccessDelayProbability
	CM
	M
	M


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

	rachOptAccessProbability CM Support Qualifier
	RACH Optimization is supported and Access Probability is supported as target.

	rachOptAccessDelayProbability CM Support Qualifier
	RACH Optimization is supported and Access Delay Probability is supported as target.
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5.3.2.2
Attributes

	Attribute name
	Support Qualifier
	Read Qualifier
	Write Qualifier

	hooSwitch
	CM
	M
	M

	lboSwitch
	CM
	M
	M

	esSwitch
	CM
	M
	M

	roSwitch
	CM
	M
	M


5.3.2.3
Attribute constraints

	Name
	Definition

	hooSwitch CM Support Qualifier
	Handover (HO) parameter Optimization function is supported.

	lboSwitch CM Support Qualifier
	Load Balancing Optimization function is supported.

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

	roSwitch CM Support Qualifier
	RACH Optimization is supported.
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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)

	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, 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 ).

	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 probability (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 probability (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.

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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