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5.5.3
Measurement report triggering

5.5.3.1
General

The UE shall:

1> If measurement gaps are active or the UE does not require measurement gaps:

2> If Smeasure is not configured or

2> If Smeasure is configured and the serving cell quality (RSRP value) is lower than this value:

3> Peform measurments of neighbouring cells and evaluation of reporting criteria as specified in the following;

1>
for each measId included in the measIdList within VarMeasurementConfiguration:
2>
if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasurementConfiguration, is fulfilled for one or more cells applicable for this event for a duration exceeding the value of timeToTrigger defined for this event within the VarMeasurementConfiguration 
3>
if the reportInterval defined within the VarMeasurementConfiguration for this event is not equal to 0:
4>
set the periodicalReportingOngoing defined within the VarEventsTriggered for this event to TRUE;
3>
set the numberOfReportsSent defined within the VarEventsTriggered for this event to 0;

3>
include the concerned cell(s) in the cellsToReportList defined within the VarEventsTriggered for this event, if not included;

3>
initiate the measurement reporting procedure, as specified in 5.5.4;

2> Upon expiry of the periodical reporting timer for this:
3>
initiate the measurement reporting procedure, as specified in 5.5.4;

2>
if the leaving condition applicable for this event is fulfilled for one or more of the cells included in the cellsToReportList defined within the VarEventsTriggered for this event for a duration exceeding the value of timeToTrigger defined within the VarMeasurementConfiguration for this event:

3>
remove the concerned cell(s) in the cellsToReportList defined within the VarEventsTriggered for this event;

5.5.3.2
Event A1 (Serving becomes better than threshold)

The UE shall:

1>
apply equation A1-1, as specified below, as the entry condition for this event;
1>
apply equation A1-2, as specified below, as the leaving condition for this event;
Equation A1-1 (Entering condition)
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Equation A1-2 (Leaving condition)
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The variables in the formula are defined as follows:

Ms is the measurement result of the serving cell, not taking into account any cell individual offset.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within the VarMeasurementConfiguration for this event)
Thresh is the threshold parameter for this event (i.e. a1-Threshold as defined within the VarMeasurementConfiguration for this event)

5.5.3.3
Event A2 (Serving becomes worse than threshold)

The UE shall:

1>
apply equation A2-1, as specified below, as the entry condition for this event;
1>
apply equation A2-2, as specified below, as the leaving condition for this event;
Equation A2-1 (Entering condition)
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Equation A2-2 (Leaving condition)
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The variables in the formula are defined as follows:

Ms is the measurement result of the serving cell, not taking into account any cell individual offset.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within the VarMeasurementConfiguration for this event)
Thresh is the threshold parameter for this event (i.e. a2-Threshold as defined within the VarMeasurementConfiguration for this event)

5.5.3.4
Event A3 (Neighbour becomes offset better than serving)

The UE shall:

1>
apply equation A3-1, as specified below, as the entry condition for this event;
1>
apply equation A3-2, as specified below, as the leaving condition for this event;













Equation A3-1 (Entering condition)
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Equation A3-2 (Leaving condition)
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The variables in the formula are defined as follows:

Mn is the measurement result of the neighbouring cell.

Ofn is the frequency specific offset of the frequency of the neighbour cell
Ocn is the cell specific offset of the neighbour cell
Ms is the measurement result of the serving cell, not taking into account any cell individual offset.

Ofs is the frequency specific offset of the serving frequency

Ocs is the cell specific offset of the serving cell
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within the VarMeasurementConfiguration for this event)
Off is the offset parameter for this event (i.e. a3-Offset as defined within the VarMeasurementConfiguration for this event)

Mn, Ms are expressed in dBm

Ofn, Ocn, Ofs, Ocs, Hys, Off are expressed in dB

5.5.3.5
Event A4 (Neighbour becomes better than threshold)

The UE shall:

1>
apply equation A4-1, as specified below, as the entry condition for this event;
1>
apply equation A4-2, as specified below, as the leaving condition for this event;
Equation A4-1 (Entering condition)
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Equation A4-2 (Leaving condition)
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The variables in the formula are defined as follows:

Mn is the measurement result of the neighbouring cell

Ofn is the frequency specific offset of the frequency of the neighbour cell
Ocn is the cell specific offset of the neighbour cell
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within the VarMeasurementConfiguration for this event)
Thresh is the threshold parameter for this event (i.e. a4-Threshold as defined within the VarMeasurementConfiguration for this event)

Mn is expressed in dBm

Ofn, Ocn, Hys, Off are expressed in dB
5.5.3.6
Event A5 (Serving becomes worse than threshold1 and neighbour becomes better than threshold2)

The UE shall:

1>
apply equation A5-1 and equation A5-2 i.e. both have to be fulfilled, as specified below, as the entry equation for this event;
1>
apply equation A5-3 and equation A5-4 i.e. at least one of the two has to be fulfilled, as specified below, as the leaving equation for this event;
Equation A5-1 (Entering condition 1)
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Equation A5-2 (Entering condition 2)
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Equation A5-3 (Leaving condition 1)
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Equation A5-4 (Leaving condition 2)
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The variables in the formula are defined as follows:

Ms is the measurement result of the serving cell, not taking into account any cell individual offset.

Mn is the measurement result of the neighbouring cell.

Ofn is the frequency specific offset of the frequency of the neighbour cell
Ocn is the cell specific offset of the neighbour cell
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within the VarMeasurementConfiguration for this event)
Thresh1 is the threshold parameter for this event (i.e. a5-Threshold1 as defined within the VarMeasurementConfiguration for this event)

Thresh2 is the threshold parameter for this event (i.e. a5-Threshold2 as defined within the VarMeasurementConfiguration for this event)

Mn, Ms are expressed in dBm

Ofn, Ocn, Hys, Off are expressed in dB
5.5.3.7
Event B1 (Inter RAT neighbour becomes better than threshold)

The UE shall:

1>
only trigger the event for UTRA cell included in the corresponding measurement object;
1>
apply equation B1-1, as specified below, as the entry condition for this event;
1>
apply equation B1-2, as specified below, as the leaving condition for this event;
Equation B1-1 (Entering condition)
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Equation B1-2 (Leaving condition)
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The variables in the formula are defined as follows:

Mn is the measurement result of the neighbouring inter RAT cell.

Ofn is the frequency specific offset of the frequency of the neighbour cell
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within the VarMeasurementConfiguration for this event)
Thresh is the threshold parameter for this event (i.e. b1-Threshold as defined within the VarMeasurementConfiguration for this event)

Mn is expressed in dBm

Ofn, Ocn, Hys, Off are expressed in dB

5.5.3.8
Event B2 (Serving becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2)

The UE shall:

1>
only trigger the event for UTRA cell included in the corresponding measurement object;
1>
apply equation B2-1 and equation B2-2 i.e. both have to be fulfilled, as specified below, as the entry equation for this event;
1>
apply equation B3-3 and equation B2-4 i.e. at least one of the two has to be fulfilled, as specified below, as the leaving equation for this event;
Equation B2-1 (Entering condition 1)
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Equation B2-2 (Entering condition 2)
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Equation B2-3 (Leaving condition 1)
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Equation B2-4 (Leaving condition 2)
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The variables in the formula are defined as follows:

Ms is the measurement result of the serving cell, not taking into account any cell individual offset.

Mn is the measurement result of the neighbouring inter RAT cell.

Ofn is the frequency specific offset of the frequency of the neighbour cell
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within the VarMeasurementConfiguration for this event)
Thresh1 is the threshold parameter for this event (i.e. b2-Threshold1 as defined within the VarMeasurementConfiguration for this event)

Thresh2 is the threshold parameter for this event (i.e. b2-Threshold2 as defined within the VarMeasurementConfiguration for this event)

Mn, Ms are expressed in dBm

Ofn, Ocn, Ofs, Hys, Off are expressed in dB

5.5.4
Measurement reporting

For the measId  for which the measurement reporting procedure was initiated, the UE shall set the measuredResults within the MeasurementReport message as follows:

1>
set the IE measId to the measurement identity that triggered the measurement reporting;

1>
set the mobilityMeasResults to include all cells included in the cellsToReportList as defined within the VarEventsTriggered for this event

1>
for each included cell include the measured results in accordance with the reportingQuantity defined in variable VarMeasurementConfiguration for that measurement;

1> include the cells in order of decreasing reportingQuantity, i.e. the best cell is included first.

Editor's note:
It is FFS whether, if multiple cells meet the criteria, ordering is also applied irrespective of the cells carrier frequency

1>
increment the numberOfReportsSent as defined within the VarEventsTriggered for this event by 1;
1>
if the periodicalReportingOngoing defined within the VarEventsTriggered for this event is set to FALSE or
1>
if the numberOfReportsSent as defined within the VarEventsTriggered for this event is equal to reportAmount as defined within the reporting configuration for this event as  defined in variable VarMeasurementConfiguration:


2>
set the periodicalReportingOngoing defined within the VarEventsTriggered for this event to FALSE;
1>
else:


2>
start a timer with the value of reportInterval as defined within the VarMeasurementConfiguration for this event;

1>
submit the MEASUREMENT REPORT message to lower layers for transmission, upon which the procedure ends.

Editor's note:
It is FFS which additional cells may be included in a report, e.g. cells of another type (e.g. best inter-frequency cell included in an intra-frequency report.

7.1
UE variables

Editor's note:
To facilitate the specification of the UE behavioural requirements, UE variables are represented using ASN.1. Nevertheless, it is up to UE implementation how to store the variables.

–
VarMeasurementConfiguration
The UE variable VarMeasurementConfiguration includes the accumulated configuration of the measurements to be performed by the UE, covering intra-frequency, inter-frequency and inter-RAT mobility related measurements as well as the measurement gap configuration.

VarMeasurementConfiguration UE variable
-- ASN1START

VarMeasurementConfiguration ::=

SEQUENCE {


-- Measurement identities



measIdList






MeasIdToAddModifyList


OPTIONAL,
-- Need OP


-- Measurement objects



measObjectList





MeasObjectToAddModifyList

OPTIONAL,
-- Need OP


-- Reporting configurations



reportConfigList




ReportConfigList



OPTIONAL,
-- Need OP


-- Other parameters



quantityConfig





QuantityConfig




OPTIONAL,
-- Need OC



measGapConfig





MeasGapConfig




OPTIONAL,
-- Need OC



s-Measure






INTEGER (0)





OPTIONAL, -- Need OC;FFS


cdma2000-SystemTimeInfo



CDMA2000-SystemTimeInfo


OPTIONAL,
-- Need OC



mbsfn-NeighbourCellConfig


SEQUENCE {}




OPTIONAL -- 2-bit field FFS
}

-- ASN1STOP

–
VarEventsTriggered

The UE variable VarEventsTriggered includes information about the events for which the triggering conditions have been met.

VarEventsTriggered UE variable
-- ASN1START

VarEventsTriggered ::=

SEQUENCE (SIZE (1..maxEventsTriggered)) OF SEQUENCE {


-- List of events that have been triggered



eventId







EvendId,



periodicReportOngoing



BOOLEAN,



cellsToReportList




SEQUENCE (SIZE (1..maxReportCells)) OF SEQUENCE {




cellIdentity





PhysicalCellIdentity



},



numberOfReportsSent




INTEGER

}

EvendId ::=



ENUMERATED {eventA1, eventA2, eventA3, eventA4, eventA5
}
-- ASN1STOP

Background (Annex, for information only)
–
ReportConfigEUTRA
The IE ReportConfigEUTRA specifies criteria for triggering of an E‑UTRA measurement reporting event. The E‑UTRA measurement reporting events are labelled AN with N equal to 1, 2 and so on.

Event A1:
Serving becomes better than absolute threshold;

Event A2:
Serving becomes worse than absolute threshold;

Event A3:
Neighbour becomes amount of offset better than serving;

Event A4:
Neighbour becomes better than absolute threshold;

Event A5:
Serving becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.

ReportConfigEUTRA information element
-- ASN1START

ReportConfigEUTRA ::=



SEQUENCE {


eventId







CHOICE {



eventA1







SEQUENCE {




a1-Threshold





INTEGER (0)





-- value range FFS


},



eventA2







SEQUENCE {




a2-Threshold





INTEGER (0)





-- value range FFS


},



eventA3







SEQUENCE {




a3-Offset






INTEGER (0)









  -- value range FFS but will include positive and negative values


},



eventA4







SEQUENCE {




a4-Threshold





INTEGER (0)





-- value range FFS


},



eventA5







SEQUENCE {




a5-Threshold1





INTEGER (0),




-- value range FFS



a5-Threshold2





INTEGER (0)





-- value range FFS


}


},


hysteresis






INTEGER (0),






-- value range FFS

timeToTrigger





INTEGER (0),






-- value range FFS

maxReportCells





INTEGER (1..maxCellReport),


reportInterval





SEQUENCE {}






OPTIONAL,
-- Need OP


reportAmount





SEQUENCE {}






OPTIONAL
-- Need OP

}

-- ASN1STOP

	ReportConfigEUTRA field descriptions

	eventId

Choice of E‑UTRA event triggered reporting criteria.

	hysteresis

Hysteresis parameter for entering/ leaving measurement report triggering condition. Value in dB.

	timeToTrigger
Time during which specific criteria for the event needs to be met in order to trigger a measurement report. Value in seconds.

	maxReportCells
Max number of cells to include in the measurement report.

	reportInterval
If included, the event triggers the UE to perform periodical reporting with the indicated interval. Value in seconds.

	reportAmount
Number of reports in case of periodical reporting triggered by event (if limited).


–
ReportConfigInterRAT
The IE ReportConfigInterRAT specifies criteria for triggering of an inter-RAT measurement reporting event. The inter-RAT measurement reporting events are labelled BN with N equal to 1, 2 and so on.

Event B1:
Neighbour becomes better than absolute threshold;

Event B2:
Serving becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.

ReportConfigInterRAT information element
-- ASN1START

ReportConfigInterRAT ::=


SEQUENCE {


eventId







CHOICE {



eventB1







SEQUENCE {




b1-Threshold





INTEGER (0)




-- value range FFS



},



eventB2







SEQUENCE {




b2-Threshold1





INTEGER (0),



-- value range FFS




b2-Threshold2





INTEGER (0)




-- value range FFS



}


},


timeToTrigger





INTEGER (0),






-- value range FFS


maxReportCells





INTEGER (1..maxCellReport),


reportQuantity





SEQUENCE {}






OPTIONAL,-- Need OP; FFS


reportInterval





SEQUENCE {}






OPTIONAL,
-- Need OP


reportAmount





SEQUENCE {}






OPTIONAL
-- Need OP

}

-- ASN1STOP

	ReportConfigInterRAT field descriptions

	eventId

Choice of inter-RAT event triggered reporting criteria.

	timeToTrigger

Time during which specific criteria for the event needs to be met in order to trigger a measurement report.

	maxReportCells

Max number of cells to include in the measurement report.

	reportQuantity

Need is FFS.

	reportInterval
If included, the event triggers the UE to perform periodical reporting with the indicated interval.

	reportAmount
Number of reports in case of periodical reporting triggered by event (if limited).
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