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1
Introduction

This contribution provides an analysis of the existing measurement events and their applicability for a decision on the selection of the HS-DSCH radio link.

There was already a contribution for this item in RAN2#33 (R2-022807) which proposed to introduce a new intra-frequency reporting event for this purpose. In discussion the following decision was found: “We need a better analysis on why is the Cell Individual Offset (CIO) needed. The CR "on 1d" will be provided for the next meeting.” 

The following requirements should be taken into account:

1. Existing intra-frequency measurement reporting event 1d shall be enhanced.

2. Cell individual offset (CIO) shall be taken into account.

3. For event evaluation, only cells within active set should be considered.

4. The evaluation of most suited cell should be based on CPICH Ec/N0, CPICH_RSCP or pathloss.

2
Analysis of requirement

2.1
Analysis of existing measurement events

In this section the currently available measurement events are evaluated for their applicability for the intended purpose.

Reporting event 1A: A Primary CPICH enters the reporting range

This event is not suitable to find best cell within an active set, because event evaluation is done by comparing cells to all cells in active set or the best cell in active set in case of W = 0.

Reporting event 1B: A primary CPICH leaves the reporting range

Not suitable.

Reporting event 1C: A non-active primary CPICH becomes better than an active primary


Not suitable for comparing cells within active set only.

Reporting event 1D: Change of best cell


At the first view this event seems to be suitable, but it has the following deficiencies:

1. Evaluation cannot be restricted to active set cells.

2. Cell individual offset is not taken into account for event evaluation

Conclusion: This event is nearest to be suitable for this purpose with some enhancements.

Reporting event 1E: A Primary CPICH becomes better than an absolute threshold

It is not possible to compare cells to each other.

Reporting event 1F: A Primary CPICH becomes worse than an absolute threshold


It is not possible to compare cells to each other.

2.1
Usage of 1d with CIO

If CIO is not taken into account for 1d but is in use, selection of HS-DSCH using 1d could be in contradiction to events 1e, 1f, if they are used for adding to or dropping from active set in presence of hysteresis and if CIO is greater than hysteresis (see figure 1). In this case cells are already dropped from active set or not already added to active set, while event 1d suggests to keep or use them for HS-DSCH.
Even if hysteresis can be 0..7,5 db, practical range of hysteresis is considered between 2 and 5 db to accomplish a trade-off between spectral efficiency and signalling effort.

On the other hand CIO can range from –10 to 10 dB. db.
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Figure 1: Usage of 1d without CIO

If 1d is enhanced with CIO, there is no contradiction in combination with events using CIO (see figure 2).
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Figure 2: Usage of 1d with CIO

2.2 Usage of 1d with restriction to active set

If event 1a is used, there is a “reporting deactivation threshold” which can be used to prevent further reporting, if enough cells are in active set.
In this case, if event 1d is used for HS-DSCH cell decision and 1d is not restricted to active set, it is possible that it reports cells outside of active set, which then is in contradiction to purpose of “reporting deactivation threshold” in event 1a.

3
Proposal for an enhancement of measurement event 1d

The requirements for an enhancement of measurement events, which fulfil the purpose to support the decision for HS-DSCH selection in UTRAN, are:

1. For event evaluation, it should be possible only cells within active set should be considered.

2. Cell individual offset (CIO) shall be taken into account.

3. The evaluation of most suited cell should be based on CPICH Ec/N0, CPICH_RSCP or pathloss.

Enhancement of Intra-frequency event 1d is introduced by the following additions or modifications:

RAN WG2 Specifications:

25331:

1. Trigger condition 2 is added to event 1d.

2. Modification in ASN1.
3. Modification in procedural event description.

4
Conclusion

A measurement reporting event is needed for support of decision for selection of HS-DSCH radio link.

After analysis of existing intra-frequency reporting events it is concluded, that 1d can be used if enhanced with usage of CIO and possibility of restriction to active set cells

The appropriate enhancement of intra-frequency reporting event 1d for FDD is proposed, which fulfils the requirements for this purpose.

Find the proposed changes to 25.331 in the following clauses.

5
Proposed changes to 25331
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Since no suitable existing event could be found, it is proposed to enhance intra-frequency event 1d with CIO and triggering condition to meet the requirements below:
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10.3.7.39
Intra-frequency measurement reporting criteria

The triggering of the event-triggered reporting for an intra-frequency measurement. All events concerning intra-frequency measurements are labelled 1x where x is a, b, c….

Event 1a: A Primary CPICH enters the Reporting Range (FDD only).

Event 1b: A Primary CPICH leaves the Reporting Range (FDD only).

Event 1c: A Non-active Primary CPICH becomes better than an active Primary CPICH (FDD only).

Event 1d: Change of best cell (FDD only).

Event 1e: A Primary CPICH becomes better than an absolute threshold (FDD only).

Event 1f: A Primary CPICH becomes worse than an absolute threshold (FDD only).

Event 1g: Change of best cell in TDD.

Event 1h: Timeslot ISCP below a certain threshold (TDD only).

Event 1i: Timeslot ISCP above a certain threshold (TDD only).

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Parameters required for each event
	OP
	1 to <maxMeasEvent>
	
	
	

	>Intra-frequency event identity
	MP
	
	Intra-frequency event identity 10.3.7.34
	
	

	>Triggering condition 1
	CV–clause 0
	
	Enumerated(Active set cells, Monitored set cells, Active set cells and monitored set cells)
	Indicates which cells can trigger the event
	

	>Triggering condition 2
	CV–clause 6
	
	Enumerated(Active set cells, Monitored set cells, Active set cells and monitored set cells, Detected set cells, Detected set cells and monitored set cells)
	Indicates which cells can trigger the event
	

	>Reporting Range Constant
	CV–clause 2
	
	Real(0..14.5 by step of 0.5)
	In dB. In event 1a,1b. 
	

	>Cells forbidden to affect Reporting range
	CV–clause 1
	1 to <maxCellMeas>
	
	In event 1a,1b
	

	>>CHOICE mode
	MP
	
	
	
	

	>>>FDD
	
	
	
	
	

	>>>>Primary CPICH info
	MP
	
	Primary CPICH info 10.3.6.60
	
	

	>>>TDD
	
	
	
	
	

	>>>>Primary CCPCH info
	MP
	
	Primary CCPCH info 10.3.6.57
	
	

	>W
	CV–clause 2
	
	Real(0.0..2.0 by step of 0.1)
	
	

	>Hysteresis
	MP
	
	Real(0..7.5 by step of 0.5)
	In dB.
	

	>Threshold used frequency
	CV-clause 3
	
	Integer

(-115..165)


	Range used depend on measurement quantity.

CPICH RSCP -115..-25 dBm

CPICH Ec/No -24..0 dB

Pathloss 30..165dB

ISCP -115..-25 dBm
	

	>DeltaThreshold used frequency
	CV-clause 8
	
	Integer(-5..-1)
	If present, the actual value of Threshold used frequency = Threshold used frequency + DeltaThreshold used frequency
	REL-5

	>Reporting deactivation
 threshold
	CV–clause 4
	
	Integer(0, 1, 2, 3, 4, 5, 6, 7)
	In event 1a

Indicates the maximum number of cells allowed in the active set in order for event 1a to occur.

0 means not applicable

.
	

	>Replacement activation
 threshold
	CV-clause 5
	
	Integer(0, 1, 2, 3, 4, 5, 6, 7)
	In event 1c

Indicates the minimum number of cells allowed in the active set in order for event 1c to occur.

0 means not applicable
	

	>Time to trigger
	MP
	
	Time to trigger 10.3.7.64
	Indicates the period of time during which the event condition has to be satisfied, before sending a Measurement Report. Time in ms
	

	>Amount of reporting
	CV–clause 7
	
	Integer(1, 2, 4, 8, 16, 32, 64, Infinity)
	In case the IE "Intra-frequency reporting criteria" is included in the IE "Inter-frequency measurement", this IE is not needed.
	

	>Reporting interval
	CV–clause 7
	
	Integer(0, 250, 500, 1000, 2000, 4000, 8000, 16000)
	Indicates the interval of periodical reporting when such reporting is triggered by an event. Interval in milliseconds.

0 means no periodical reporting. In case the IE "Intra-frequency reporting criteria" is included in the IE "Inter-frequency measurement", this IE is not needed.
	

	>Reporting cell status
	OP
	
	Reporting cell status 10.3.7.61
	
	

	>Periodical reporting information-1b
	CV–clause 9
	
	Periodical reporting info-1b

10.3.7.53aa
	In case the IE "Intra-frequency reporting criteria" is included in the IE "Inter-frequency measurement", this IE is not needed.
	REL-5


	Condition
	Explanation

	Clause 0
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1b" or "1f", otherwise the IE is not needed.

	Clause 1
	The IE is optional if the IE "Intra-frequency event identity" is set to "1a" or "1b", otherwise the IE is not needed.

	Clause 2
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1a" or "1b", otherwise the IE is not needed.

	Clause 3
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to , "1e", "1f", "1h" or "1i", otherwise the IE is not needed.

	Clause 4
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1a", otherwise the IE is not needed.

	Clause 5
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1c", otherwise the IE is not needed.

	Clause 6
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1a" or "1e", or optional if the IE "Intra-frequency event identity" is set to "1d", otherwise the IE is not needed. 

	Clause 7
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1a" or "1c", otherwise the IE is not needed. 

	Clause 8
	The IE is optional if the IE "Intra-frequency event identity" is set to "1e", "1f", "1h" or "1i", and the threshold is below –115dBm. Otherwise the IE is not needed.

	Clause 9
	The IE is optional if the IE "Intra-frequency event identity" is set to "1b", otherwise the IE is not needed.


 [...]

11.2
PDU definitions
PDU-definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

--**************************************************************

--

-- IE parameter types from other modules

--

--**************************************************************

IMPORTS

-- Core Network IEs :


CN-DomainIdentity,


CN-InformationInfo,

[...]


UL-TimingAdvanceControl,


UL-TimingAdvanceControl-r4,
-- Measurement IEs :


AdditionalMeasurementID-List,


DeltaRSCP,


Frequency-Band,


EventResults,


Inter-FreqEventCriteriaList-v5xyext,


Intra-FreqEventCriteriaList-v5xyext,

IntraFreqEvent-1d-r5ext,

IntraFreqReportingCriteria-1b-r5ext,


InterFreqEventResults-LCR-r4-ext,
[...]

SIB-Type

FROM InformationElements

[...]

SysInfoType11 ::=




SEQUENCE {



sib12indicator




BOOLEAN,


-- Measurement IEs



fach-MeasurementOccasionInfo
FACH-MeasurementOccasionInfo

OPTIONAL,



measurementControlSysInfo

MeasurementControlSysInfo,


-- Extension mechanism for non- release99 information



v4xyNonCriticalExtensions

SEQUENCE {



sysInfoType11-v4xyext


SysInfoType11-v4xyext-IEs,



v5xyNonCriticalExtension

SEQUENCE {





sysInfoType11-v5xyext


SysInfoType11-v5xyext-IEs,




nonCriticalExtensions


SEQUENCE {}





OPTIONAL




}






OPTIONAL



}






OPTIONAL

}

SysInfoType11-v4xyext-IEs ::= SEQUENCE {


fach-MeasurementOccasionInfo-LCR-Ext
FACH-MeasurementOccasionInfo-LCR-r4-ext
OPTIONAL,


measurementControlSysInfo-LCR


MeasurementControlSysInfo-LCR-r4-ext

}

SysInfoType11-v5xyext-IEs ::= SEQUENCE {


--The order of the list corresponds to the order of cell in newIntraFrequencyCellInfoList


newIntraFrequencyCellInfoList-v5xyext
SEQUENCE (SIZE (1..maxCellMeas)) OF












CellSelectReselectInfo-v5xyExt
OPTIONAL,


--The order of the list corresponds to the order of cell in newInterFrequencyCellInfoList


newInterFrequencyCellInfoList-v5xyext
SEQUENCE (SIZE (1..maxCellMeas)) OF












CellSelectReselectInfo-v5xyExt
OPTIONAL,


--The order of the list corresponds to the order of cell in newInterRATCellInfoList


newInterRATCellInfoList-v5xyext


SEQUENCE (SIZE (1..maxCellMeas)) OF












CellSelectReselectInfo-v5xyExt
OPTIONAL,


intraFreqEventCriteriaList-v5xyext

Intra-FreqEventCriteriaList-v5xyext

OPTIONAL,


intraFreqReportingCriteria-1b-r5ext

IntraFreqReportingCriteria-1b-r5ext
OPTIONAL,


intraFreqEvent-1d-r5ext




IntraFreqEvent-1d-r5ext OPTIONAL
}

SysInfoType12 ::=




SEQUENCE {


-- Measurement IEs



fach-MeasurementOccasionInfo
FACH-MeasurementOccasionInfo

OPTIONAL,



measurementControlSysInfo

MeasurementControlSysInfo,


-- Extension mechanism for non- release99 information



v4xyNonCriticalExtensions

SEQUENCE {



sysInfoType12-v4xyext


SysInfoType12-v4xyext-IEs,



v5xyNonCriticalExtension

SEQUENCE {





sysInfoType12-v5xyext


SysInfoType12-v5xyext-IEs,




nonCriticalExtensions


SEQUENCE {}





OPTIONAL




}






OPTIONAL



}






OPTIONAL

}

SysInfoType12-v4xyext-IEs ::= SEQUENCE {


fach-MeasurementOccasionInfo-LCR-Ext
FACH-MeasurementOccasionInfo-LCR-r4-ext
OPTIONAL,


measurementControlSysInfo-LCR


MeasurementControlSysInfo-LCR-r4-ext

}

SysInfoType12-v5xyext-IEs ::= SEQUENCE {


--The order of the list corresponds to the order of cell in newIntraFrequencyCellInfoList


newIntraFrequencyCellInfoList-v5xyext
SEQUENCE (SIZE (1..maxCellMeas)) OF












CellSelectReselectInfo-v5xyExt
OPTIONAL,


--The order of the list corresponds to the order of cell in newInterFrequencyCellInfoList


newInterFrequencyCellInfoList-v5xyext
SEQUENCE (SIZE (1..maxCellMeas)) OF












CellSelectReselectInfo-v5xyExt
OPTIONAL,


--The order of the list corresponds to the order of cell in newInterRATCellInfoList


newInterRATCellInfoList-v5xyext


SEQUENCE (SIZE (1..maxCellMeas)) OF












CellSelectReselectInfo-v5xyExt
OPTIONAL,


intraFreqEventCriteriaList-v5xyext

Intra-FreqEventCriteriaList-v5xyext

OPTIONAL,


intraFreqReportingCriteria-1b-r5ext

IntraFreqReportingCriteria-1b-r5ext
OPTIONAL,


intraFreqEvent-1d-r5ext




IntraFreqEvent-1d-r5ext OPTIONAL
}

[...]

MeasurementControl ::= CHOICE {


r3







SEQUENCE {



measurementControl-r3


MeasurementControl-r3-IEs,



v390nonCriticalExtensions

SEQUENCE {




measurementControl-v390ext

MeasurementControl-v390ext,




v3a0NonCriticalExtensions


SEQUENCE {





measurementControl-v3a0ext


MeasurementControl-v3a0ext,




laterNonCriticalExtensions

SEQUENCE {






-- Container for additional R99 extensions






measurementControl-r3-add-ext

BIT STRING
OPTIONAL,






v4xyNonCriticalExtensions


SEQUENCE{






measurementControl-v4xyext


MeasurementControl-v4xyext-IEs,







v5xyNonCriticalExtensions

SEQUENCE {








measurementControl-v5xyext

MeasurementControl-v5xyext-IEs,








nonCriticalExtensions



SEQUENCE {}





OPTIONAL







}





OPTIONAL






}





OPTIONAL





}





OPTIONAL




}





OPTIONAL



}





OPTIONAL


},


later-than-r3




SEQUENCE {



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



criticalExtensions



CHOICE {




r4







SEQUENCE {





measurementControl-r4


MeasurementControl-r4-IEs,





v5xyNonCriticalExtensions

SEQUENCE{





measurementControl-v5xyext

MeasurementControl-v5xyext-IEs,





nonCriticalExtensions


SEQUENCE {}

OPTIONAL





}
OPTIONAL



},




criticalExtensions



SEQUENCE {}



}


}

}

MeasurementControl-r3-IEs ::= SEQUENCE {


-- User equipment IEs



rrc-TransactionIdentifier

RRC-TransactionIdentifier,


-- Measurement IEs



measurementIdentity

MeasurementIdentity,



-- TABULAR: The measurement type is included in MeasurementCommand.



measurementCommand



MeasurementCommand,



measurementReportingMode

MeasurementReportingMode


OPTIONAL,



additionalMeasurementList

AdditionalMeasurementID-List

OPTIONAL,


-- Physical channel IEs



dpch-CompressedModeStatusInfo
DPCH-CompressedModeStatusInfo

OPTIONAL

}

MeasurementControl-v4xyext-IEs ::= SEQUENCE {


ue-Positioning-OTDOA-AssistanceData-r4ext
UE-Positioning-OTDOA-AssistanceData-r4ext
OPTIONAL

}

MeasurementControl-v390ext ::= SEQUENCE {



ue-Positioning-Measurement-v390ext

UE-Positioning-Measurement-v390ext
OPTIONAL
}

MeasurementControl-v3a0ext ::= SEQUENCE {


sfn-Offset-Validity



SFN-Offset-Validity

OPTIONAL
}

MeasurementControl-r4-IEs ::= SEQUENCE {


-- Measurement IEs



measurementIdentity

MeasurementIdentity,



-- TABULAR: The measurement type is included in measurementCommand.



measurementCommand



MeasurementCommand-r4,



measurementReportingMode

MeasurementReportingMode


OPTIONAL,



additionalMeasurementList

AdditionalMeasurementID-List

OPTIONAL,


-- Physical channel IEs



dpch-CompressedModeStatusInfo
DPCH-CompressedModeStatusInfo

OPTIONAL

}

MeasurementControl-v5xyext-IEs ::= SEQUENCE {


ｍeasurementCommand-v5xyext 


CHOICE {



-- the choice “intra-frequency” shall be used for the case of intra-frequency measurement,



-- as well as when intra-frequency events are configured for inter-frequency measurement



intra-frequency





Intra-FreqEventCriteriaList-v5xyext,



inter-frequency





Inter-FreqEventCriteriaList-v5xyext

}

OPTIONAL,


intraFreqReportingCriteria-1b-r5ext

IntraFreqReportingCriteria-1b-r5ext
OPTIONAL,


intraFreqEvent-1d-r5ext




IntraFreqEvent-1d-r5ext



OPTIONAL
}

11.3
Information element definitions

[...]

IntraFreqEvent-1d-r5ext ::=

SEQUENCE {


triggeringCondition




TriggeringCondition2

}

[...]

14.1.2.4
Reporting event 1D: Change of best cell

When an intra-frequency measurement configuring event 1d is set up, the UE shall:

1>
create a variable TRIGGERED_1D_EVENT related to that measurement, which shall initially contain the best cell in the active set when the measurement is initiated;

1>
delete this variable when the measurement is released.

When event 1D is configured in the UE, the UE shall:

1>
if "Measurement quantity" is "pathloss" and Equation 1 below is fulfilled for a primary CPICH that is not stored in "Best cell" in variable BEST_CELL_1D_EVENT, or if "Measurement quantity" is "CPICH Ec/N0" or "CPICH RSCP", and Equation 2 below is fulfilled for a primary CPICH that is not stored in "Best cell" in variable BEST_CELL_1D_EVENT:

NOTE:
If the equations are simultaneously fulfilled for more than one primary CPICH, the UE should report only one event 1D, triggered by the best primary CPICH.

2>
if all required reporting quantities are available for that cell, and if the equations have been fulfilled for a time period indicated by "Time to trigger" and if IE "Triggering condition 2" is absent or if it is present and that primary CPICH is part of cells allowed to trigger the event according to "Triggering condition 2":

3>
set "best cell" in the variable BEST_CELL_1D_EVENT to that primary CPICH that triggered the event;

3>
send a measurement report with IEs set as below:

4>
set in "intra-frequency measurement event results"; "Intrafrequency event identity" to "1d" and "cell measurement event results" to the CPICH info of the primary CPICH that triggered the report, not taking into account the cell individual offset for each cell.

4>
set the IE "measured results" and the IE "additional measured results" according to subclause 8.4.2, not taking into account the cell individual offset for each cell.


This event is only applicable to the CELL_DCH state. Upon transition to CELL_DCH the UE shall:

1>
set "best cell" in the variable BEST_CELL_1D_EVENT to the best cell of the primary CPICHs included in the active set, not taking into account any cell individual offsets.

Equation 1 (Triggering condition for pathloss)
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Equation 2 (Triggering condition for all the other measurement quantities)
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The variables in the formula are defined as follows:

MNotBest is the measurement result of a cell not stored in "best cell" in the variable BEST_CELL_1D_EVENT.

CIONotBest is the cell individual offset of a cell not stored in "best cell" in the variable BEST_CELL_1D_EVENT.

MBest is the measurement result of the cell stored in "best cell" in variable BEST_CELL_1D_EVENT.

CIOBest is the cell individual offset of a cell stored in "best cell" in the variable BEST_CELL_1D_EVENT.

H1d is the hysteresis parameter for the event 1d.

If the measurement results are pathloss or CPICH-Ec/No then MNot Best and MBest are expressed as ratios.

If the measurement result is CPICH-RSCP then MNot Best and MBest are expressed in mW.



[image: image7.wmf]Reporting

event 1D

Measurement

quantity

Time

P CPICH 2

P CPICH 1

P CPICH3


Figure 14.1.2.4-1 [Informative]: A primary CPICH becomes better than the previously best primary CPICH

In this figure, the parameters hysteresis and time to trigger, as well as the cell individual offsets for all cells are equal to 0.
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