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1
Decision/action requested

The group is asked to discuss the RACH optimization proposal and agree on the text proposal.
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Rationale
RACH optimization function optimizes the RACH related configurations to achieve minimizing of access delays and random access collision probability for all the UEs. The basic RACH optimization function was specified in the Rel-9 SON WI of RAN3. Detailed study outputs for RACH optimization were captured in [2].
Two possible performance metrics for RACH were included in [2], the Access Probability and the Access Delay. In [1] and [2], the meaning and definition of them are introduced in detail.
In [1], it is proposed to use the Access Delay and the Access Delay Probability as the RACH optimization targets. However, in the past RAN2#67 meeting, it was not agreed to enable the UE report the access delay it spent in last random access procedure. That will impact the accurate calculation of the Access Delay, and the next Access Delay Probability. Thus, today the Access Delay and the Access Delay Probability can just be estimated roughly in the eNB internally.
On the other hand, in RAN2#66bis meeting, it was agreed that the eNB may request the UEs to report the number of attempts to access the network (PREAMBLE_TRANSMISSION_COUNTER in [3]). Based on the attempting number of random access of all the UEs, the eNB can calculate the Access Probability of a cell accurately.
Taking the above comparison analysis into account, it is proposed to use the accurate Access Probability as the RACH optimization target instead of the inaccurate Access Delay and the Access Delay Probability.
The package pCRs for CORBA SS and XML will be provided if this IS level proposal is agreed.
4
Detailed proposal

Text Proposals to Shadow TS 32.522 V01 [4]
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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.

The following target is used for RACH Optimization:

	Target Name
	Definition
	Legal Values

	· Access Probability, APm
	The probability that the UE has access after a certain random access attempt number m=1,2,3….
	Integer

[0..100] in unit percentage


4.6.2
Parameters to be optimized

To achieve RACH optimization target, RACH optimization function may optimize several parameters related to the performance of RACH, for example:
· RACH configuration (resource unit allocation);

· RACH preamble split (among dedicated, random-high, random-low);

· RACH backoff parameter value;

· RACH transmission power control parameters.
The exact set of parameters to be optimized by the RACH optimization function is out of scope of this specification.
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
FFS.
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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, Load Balancing optimization, RACH optimization are defined. Targets for other SON functions like Energy Saving, Coverage and Capacity 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

	rachOptAccessProbability
	O *)
	M
	M


*1) Note: At least one of the attributes shall be supported.
	Next Modified Section


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

See eRabAbnormalReleaseRateCharacteristic

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 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).

	hoFailureRateWithoutRrcStateTransition
	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 eRabAbnormalReleaseRateCharacteristic).

	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

	rachOptAccessProbability
	This indicates the probability that the UE has access after a certain random access attempt number m=1,2,3….
This attribute has the following structure:

List of target access probability,

targetPriority
Each entry of the list of target access probability consisting of:

randomAccessAttemptNum, 

probability
Probability means that the UE has access after the randomAccessAttemptNum.
This target is suitable for RO.
	randomAccessAttemptNum: positive integer

probability: Integer 0..100 (representing a percentage)
targetPriority:

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

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

See eRabAbnormalReleaseRateCharacteristic

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

See eRabAbnormalReleaseRateCharacteristic

rrcConnectionEstablishmentFailureRateTarget:

Integer 0..100 (representing a percentage)
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