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1 Introduction

According to current 36.331, the flag reportInterval in VarMeasurementConfiguration is used to determine whether periodical report timer needs to start. For this purpose, this flag should be properly set to proper value at the proper time. While the intention of the flag is understandable, we doubt the real need of it. We think this variable can be removed since there is already sufficient mechanism to support this functionality. In this document, we propose to remove reportInterval, and relevant changes are also suggested including miscellaneous clarification. 
2 Discussion

To investigate whether the flag periodicalReportingOngoing is really needed or not, we first look into when periodicalReportingOngoing is toggled and how it is used therein. 

When the flag is set  The variable reportInterval in VarMeasurementConfiguration can be applied for both cases of event triggering measurement report and periodic report. According to section 5.5.4.1, if reportInterval is not equal to the default value, i.e., 1) triggering type is either (purely) periodical reporting or 2) event triggered periodical reporting, then periodicalReportingOngoing is set to ‘TRUE’. Toggling from ‘TRUE’ to’ FALSE’ is performed when the actual number of measurement reporting for the concerned measurement ID reaches reportAmount which is the required number of reporting. 
How it is used  The periodicalReportingOngoing flag is then used, as specified in section 5.5.5, to determine whether the periodic reporting timer T321 needs to start or not. The relevant descriptions are taken from section 5.5.5 and  presented in the table below:  
	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;


Discussion  As shown in the above, the value of periodicalReportingOngoing is first checked and if it is equal to FALSE, then the flag is set to FALSE again. This seems a bit awkward and needs to be improved. Although the intention of introduction of periodicalReportingOngoing is to explicitly specify the status on periodic measurement reporting for the sake of T321 handling, the need of periodicalReportingOngoing does not really come up. This is because numberOfReports together with reportAmount already makes it possible for UE to handle T312: if numberOfReportsSent is less than reportAmount, then UE should start T321 again for the next occasion of periodic reporting. If we follow this approach, we can entirely remove the variable periodicalReportingOngoing and relevant behaviours regarding the flag variable. We believe that with this change we could get 36.331 that is more succinct and clearer. Key changes are given in the table below, and detailed text proposal is presented in section 3. 
	Periodic reporting timer handling part specified in section 5.5.5




1>
if numberOfReportsSent is less than reportAmount as defined within the reporting configuration for this event as defined in variable VarMeasurementConfiguration:
2>
start a timer with the value of reportInterval as defined within the VarMeasurementConfiguration for this event;


Although this approach is mainly related to the UE internal variable and thus seems to be only up to implementation though, we should note that which kind of variable UE have and how those values are used could affect the presence property of IEs, which in turn, could affect UE behaviour description also. 

Proposal 1: periodicalReportingOngoing defined in the VarEventsTriggered is removed, and necessary modifications to section 5.5.4 and 5.5.5 due to the removal are done as suggested in section 3
PDU type for reportAmount  Basically INTEGER type would be a proper type for reportAmount. INTEGER type could be also applied for the reportInterval. Value range is still FFS.
Proposal 2: reportAmount and reporInterval have INTEGER type. 
Default value for reportAmount  If we keep the presence property of reportAmount as optional while being in line with proposal 1 and proposal 2, we need to have a default value for it. We propose ‘infinity’ for the default value, with which UE can perform unlimited number of periodic reporting in case of absence of the IE reportAmount. 
Proposal 3: Set the default value of reportAmount to ‘infinity’
Current ASN.1 description seems to assume that reportInterval and reportAmount are applied only for event triggered reporting, not for purely periodic reporting. Since reportInterval and reportAmount are used for both reporting types, the current description should be changed to embrace periodical reporting also. The proposal is as follows:
Proposal 4: Following modification is propose.
	reportInterval
If included, the UE performs periodical reporting with the indicated interval. Value in seconds.

	reportAmount
Number of measurement reports. In case reportCGI is set to ‘TRUE’ only value 1 applies. In case the reporting configuration concerns a SON report of the strongest cells on the carrier, only value 1 applies. For the latter case, use of other values is FFS.


Proposal 5[Editorial]: clarify the timer in section 5.5.5 as follows (following the term in section 5.5.4 where ‘Upon expiry of the periodical reporting timer for this’ is used) :

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

3 Text Proposal

	<!--Start of Text Proposal 1-->


5.5.4
Measurement report triggering

5.5.4.1
General

The UE shall:

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>
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 5.5.5;

2>
if the triggerType is set to ‘periodical’ and a (first) measurement result is available:



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 5.5.5;

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;

5.5.5
Measurement reporting

For the measId for which the measurement reporting procedure was triggered, 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 reportConfigList 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 numberOfReportsSent is less than reportAmount as defined within the reporting configuration for this event as defined in variable VarMeasurementConfiguration:
2>
start the periodical reporting timer with the value of reportInterval as defined within the VarMeasurementConfiguration for this event;

1>
if the measured results are for CDMA:

2>
set the preRegistrationStatus to the UE’s cdma upper layer’s HRPD preRegistrationStatus;

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.

Editor's note:
It is FFS if, for the case of a SON report of the strongest cell(s) on the carrier, the UE is required to report more than one cell.

	<--End of Text Proposal 1 -->


	<!--Start of Text Proposal 2-->


–
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,



cellsToReportList




CellsToReportList,


numberOfReportsSent




INTEGER

}

CellsToReportList ::=



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


cellIdentity





PhysicalCellIdentity

}

EvendId ::=



ENUMERATED {eventA1, eventA2, eventA3, eventA4, eventA5, eventB1, eventB2
}
-- ASN1STOP

	<--End of Text Proposal 2 -->


	<!--Start of Text Proposal 3-->


–
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 {


triggerType






CHOICE {



event







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


},



periodical







SEQUENCE {




reportCGI







BOOLEAN,




t321








INTEGER (0)

OPTIONAL


-- Cond CGI





















-- value range FFS


}


},


triggerQuantity





ENUMERATED {rsrp, rsrq},


reportQuantity





ENUMERATED {sameAsTriggerQuantity, both},


maxReportCells





INTEGER (1..maxCellReport),


reportInterval





Integer() 




OPTIONAL,
-- Cond Periodic


reportAmount





Integer(Infinity) 


OPTIONAL
-- Need OP
}

-- ASN1STOP

	ReportConfigEUTRA field descriptions

	eventId

Choice of E‑UTRA event triggered reporting criteria.

	triggerQuantity 
The quantities used to evaluate the triggering condition for the event. The values rsrp and rsrq correspond to Reference Signal Received Power (RSRP) and Reference Signal Received Quality (RSRQ) [36.214].

	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.

	reportQuantity 
The quantities to be included in the measurement report. The value both means that both the rsrp and rsrq quantities are to be included in the measurement report

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

	reportInterval
If included, the UE performs periodical reporting with the indicated interval. Value in seconds.

	reportAmount
Number of measurement reports. In case reportCGI is set to ‘TRUE’ only value 1 applies. In case the reporting configuration concerns a SON report of the strongest cells on the carrier, only value 1 applies. For the latter case, use of other values is FFS.


	<!--Start of Text Proposal 3-->



