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1. Introduction

RAN2 received an LS from RAN4 indicating RAN4 analysis on the interaction between physical layer filtering scaling and Time To Trigger (TTT) in case of DRX [1].
In this document we present our understanding on the expected measurement architecture that RAN4 is intending with regard to TTT. A CR to TS36.331 is attached, capturing the proposed way forward in this document.
2. Discussion

2.1. Allowing delayed reporting

It was proposed in the last RAN2 meeting to allow the UE behaviour to delay the measurement reporting until next on duration [2]. This proposal seems to be motivated by the following statement in the RAN4 LS [1].
….the UE would only be required to send a measurement report during the active time immediately following the expiry of TTT.
Looking at this from uplink transmission (i.e. MAC) behaviour point of view, there is no reason why the reporting should be delayed. The on-duration is only related to downlink activity and should not prevent from the UE to transmit in the uplink. Indeed, the stage-2 specification [3] states as follows.

-
Irrespective of DRX, UE may use first available RACH opportunity to send an UL measurement report;

We therefore think that the above relaxation of UE requirement in the RAN4 LS should be motivated by a benefit for the downlink activity of the UE. One way to see this is that with the suggested relaxation the UE does not have to perform measurement during the “off-duration” (i.e. “opportunity for DRX” in [4]) maximizing the power consumption reduction by the DRX operation.
This can be seen as the UE extending the evaluation period defined by TTT. Hence we consider that the UE should evaluate the last measurement samples obtained in the on duration.

Proposal 1:
To allow the UE behaviour to extend measurement evaluation period until the on-duration following the expiry of TTT, and mandate the UE behaviour to take measurement samples obtained in the last on-duration into account. 

2.2. Early reporting

We think that the indication from RAN4 should not deprive RAN2 of the incentive to further specify those behaviours to allow earlier reporting of the UE. Implementation by UE vendors who would like to contribute to better mobility performance should be encouraged.
RRC defines the function of TTT as follows.
….the event corresponding with the eventId of the corresponding reportConfig within VarMeasurementConfiguration, is fulfilled for one or more applicable cells for a duration exceeding the value of timeToTrigger….
So strictly speaking it is already true that the UE has to evaluate at lease one measurement sample after TTT expiry so that it is for sure that the event criteria are met for a duration exceeding TTT. When it comes to the early reporting during off-duration, this means that the UE needs to evaluate a measurement sample right after the expiry of TTT.
Proposal 2:
To keep the possibility for the UE to transmit an event triggered measurement report during off-duration, and mandate the UE behaviour to obtain measurement samples after TTT expiry. 

3. Conclusion

The CR attached to this document below captures the proposals above. 
(The proposals are implemented as a NOTE in RRC specification because the change is considered a clarification for the word “exceeding” and is to add a ‘may’ requirement for the UE. An alternative could be to introduce a new section describing the expected UE actions regarding the Time To Trigger.) 
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5.5.4.1
General

The UE shall:

1>
for each measId included in the measIdList within VarMeasurementConfiguration:
2>
if the triggerType is set to ‘event’:

3>
if the corresponding measObject concerns UTRA or CDMA2000:

4>
consider a neighbouring cell on the associated frequency to be applicable when the concerned cell is included in the cellsToAddModifyList defined within the VarMeasurementConfiguration for this measId (i.e. the cell is included in the white-list);

3>
else if the corresponding measObject concerns GERAN:

4>
consider a neighbouring cell on the associated set of frequencies to be applicable when the concerned cell matches the ncc-Permitted defined within the VarMeasurementConfiguration for this measId;

3>
else if the corresponding measObject concerns EUTRA:

4>
consider any neighbouring cell detected on the associated frequency to be applicable when the concerned cell is not included in the blackListedCellsToAddModifyList defined within the VarMeasurementConfiguration for this measId;

2>
else consider a neighbouring cell on the associated frequency/ set of frequencies (GERAN) to be applicable as follows:

3>
if the corresponding reportingConfig includes a purpose set to ‘reportStrongestCellsForSON’:

4>
consider any neighbouring cell detected on the associated frequency to be applicable

3>
if the corresponding reportingConfig includes a purpose set to ‘reportCGI’:

4>
consider any neighbouring cell detected on the associated frequency/ set of frequencies (GERAN) which  has a physicalCellIdentity matching the value of the cellForWhichToReportCGI included in the corresponding measObject within the VarMeasurementConfiguration to be applicable

3>
else:

4>
if the corresponding measObject concerns UTRA or CDMA2000:

5>
consider a neighbouring cell on the associated frequency to be applicable when the concerned cell is included in the cellsToAddModifyList defined within the VarMeasurementConfiguration for this measId (i.e. the cell is included in the white-list);

4>
else if the corresponding measObject concerns GERAN:

5>
consider a neighbouring cell on the associated set of frequencies to be applicable when the concerned cell matches the ncc-Permitted defined within the VarMeasurementConfiguration for this measId;

4>
else if the corresponding measObject concerns EUTRA:

5>
consider any neighbouring cell detected on the associated frequency to be applicable when the concerned cell is not included in the blackListedCellsToAddModifyList defined within the VarMeasurementConfiguration for this measId;

2>
if the triggerType is set to ‘event’ and 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 applicable cells for a duration exceeding the value of defined for this event within the VarMeasurementConfiguration while the VarMeasurementReports does not include an entry for this measId (a first cell triggers the event):
NOTE 1:
This event evaluation includes the evaluation of at least one measurement sample after the expiry of a timer corresponding to the signalled timeToTrigger. In case of DRX operation [6], the UE may extend the evaluation until the on-duration immediately after the expiry of a timer corresponding to the signalled timeToTrigger.
3>
include an entry within the VarMeasurementReports for this measId;

3>
set the numberOfReportsSent defined within the VarMeasurementReports for this measId to 0;

3>
include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasurementReports for this measId, 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 for one or more applicable cells:

3>
include an entry within the VarMeasurementReports for this measId;

3>
set the numberOfReportsSent defined within the VarMeasurementReports for this measId to 0;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

NOTE 2:
If the purpose is set to ‘reportStrongestCells’ or to ‘reportStrongestCellsForSON’, the UE initiates a first measurement report immediately after the requested reportQuantity becomes available for at least either serving cell or one of the applicable cells

2>
if the triggerType is set to ‘event’ and 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 applicable cells not included in the cellsTriggeredList for a duration exceeding the value of timeToTrigger defined for this event within the VarMeasurementConfiguration (a subsequent cell triggers the event):

3>
set the numberOfReportsSent defined within the VarMeasurementReports for this measId to 0;

3>
include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasurementReports for this measId, if not included;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
Upon expiry of the periodical reporting timer for this measId:
3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
upon expiry of the T321 for this measId:
3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>

if the triggerType is set to ‘event’ and if the leaving condition applicable for this event is fulfilled for one or more of the cells included in the cellsTriggeredList defined within the VarMeasurementReports for this measId for a duration exceeding the value of timeToTrigger defined within the VarMeasurementConfiguration for this event:

3>
remove the concerned cell(s) in the cellsTriggeredList defined within the VarMeasurementReports for this measId;

3>
if reportOnLeave is set for the corresponding reporting configuration:

4>
initiate the measurement reporting procedure, as specified in 5.5.5;
3>
if the cellsTriggeredList defined within the VarMeasurementReports for this measId is empty:

4>
remove the entry within the VarMeasurementReports for this measId;

4>
stop the periodical reporting timer for this measId, if running;

NOTE 3:
The UE does not stop the periodical reporting with triggerType set to ‘event’ or to ‘periodical’ while the corresponding measurement is not performed due to the serving cell quality being better than s-Measure or due to the measurement gap not being active.
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