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1. Introduction

In this document, we discuss the following points regarding periodical reporting not for SON purpose (i.e. periodical reporting whose purpose is set to reportStrongestCells), and event-triggered periodical reporting.
· Periodical reporting when the corresponding measurement is switched off by serving cell being better than s-measure or gap deactivation
· Condition to make first periodical reporting

· Cells to report in periodical reporting

2. Discussion
2.1. Periodical reporting when the corresponding measurement is switched off
Intra-freq, Inter-freq/RAT measurements can be switched off by serving cell being better than s-measure (we call “switched off by s-measure” from here) implicitly. Moreover, Inter-freq/RAT measurements can be switched off by gap deactivation explicitly according to UE capability. Here we discuss periodical reporting when the corresponding measurement is switched off.

Periodical reporting not for SON purpose

For periodical reporting when the corresponding measurement is switched off by s-measure implicitly or by gap deactivation explicitly, we can consider 3 alternatives:

· Alt1) To stop periodical reporting while the corresponding measurement is switched off by s-measure implicitly or by gap deactivation explicitly

· Alt2) Not to stop periodical reporting regardless the corresponding measurement is switched off by s-measure implicitly nor by gap deactivation explicitly
· Alt3) Not to stop periodical reporting regardless the corresponding measurement is switched off by s-measure implicitly. To stop periodical reporting while the corresponding measurement is switched off by gap deactivation explicitly
For the case where the corresponding measurement is switched off by gap deactivation explicitly, one may think that periodical reporting should be stopped since network is intended to do so. However, since empty periodical reporting can still report serving cell measured result, and since periodical reporting not for SON purpose would be mainly used for monitoring purpose, we think it would be better to keep periodicity. Therefore, we prefer Alt2).

Proposal 1: Not to stop periodical reporting for reportStrongestCells purpose regardless the corresponding measurement is switched off by s-measure or by gap deactivation
Event-triggered periodical reporting

Event-triggered periodical reporting starts when one of the cells on the measurement object meets the event criteria, and stops when all of the cells on the measurement object are not in triggered state. However, it is not clear if triggered states are kept or reset when the corresponding measurement is switched off by s-measure implicitly or by gap deactivation explicitly.

For the case where the corresponding measurement is switched off by s-measure implicitly, 2 alternatives can be considered:
· Alt1) To reset the triggered events when the corresponding measurement is switched off by s-measure implicitly

· Alt2) Not to reset the triggered events when the corresponding measurement is switched off by s-measure implicitly

For Alt2), there are drawbacks as follows: If we assume that the triggered events are not reset when measurement is switched off by s-measure implicitly, consequently the triggered event may be kept triggered as long as serving cell is better than s-measure, even while the corresponding measurement has not been made. This issue is illustrated in Figure 1.[image: image1.emf]Quality of 
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Figure 1 Consequence if event is not reset when measurement is switched off by s-measure
There are also drawback for Alt1) as follows: If we assume the triggered events are reset instantly when the corresponding measurement is switched off by s-measure implicitly, there may be a ping-pong of the event-triggered reporting when serving cell quality is around s-measure. This issue is illustrated in Figure 2. We think this issue could be alleviated by some sort of implementation e.g. by not resetting events immediately but by delaying resetting events for a certain period after UE measured the corresponding measurement object e.g. UE resets events when it leaves known cell. This behaviour is illustrated in Figure 3. Anyway, whether to reset immediately or delay resetting a certain period after the corresponding measurement has made could be left to UE implementation since this can be seen as an optimization. Therefore, we propose to adopt Alt1).
Proposal 2: To stop event-triggered periodical reporting for events other than event a1, a2 by resetting events when the corresponding measurement is switched off by s-measure implicitly. Otherwise, continue.

In addition, we propose as follows to allow such optimised implementation:

Proposal 3: UE may delay resetting these events for a certain period after UE measured the corresponding measurement object last time.
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Figure 2 Ping-pong of event-triggered reporting
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Figure 3 Example of alleviation of ping-pong of event-triggered reporting
For the case where the corresponding measurement is switched off by gap deactivation explicitly, the ping-pong mentioned above would not happen. Therefore, we propose:

Proposal 4: To stop event-triggered periodical reporting which requires measurement gap by resetting the triggered events when the corresponding measurement is switched off by gap deactivation

2.2. Condition to make first periodical reporting

In UMTS, first reporting for periodical reporting was made when requested quantities are available for at least one cell associated to the measurement identity, but never later than one reporting interval after measurement initiation. i.e. different timing from the subsequent periodical reporting.

Considering a measurement object in LTE is a frequency while a measurement object in UMTS was a cell, we can define the timing for first periodical reporting similarly:

· Alt1) For periodical reporting not for SON purpose, to make first measurement reporting when the requested reporting quantity is available for at least one cell on the associated measurement object, but never later than one reporting interval after the corresponding measurement is configured or reset
However, if we think the periodical reporting is used just for monitoring purpose, one can think no special handling is needed for the first periodical reporting.

· Alt2) To make first measurement reporting at one reporting interval after measurement initiation

We do not have strong preference here, but would prefer Alt1) since behaviour can align with the periodical reporting for SON. Note that UE may make periodical reporting e.g. at the first on-duration after reportInterval has elapsed, instead of the timing when periodical reporting timer has expired. However, this is different discussion.
Proposal 5: To discuss the timing to make first periodical reporting. We prefer Alt1) for periodical reporting not for SON purpose, to make first measurement reporting when the requested reporting quantity is available for at least one cell on the associated measurement object, but never later than one reporting interval after the corresponding measurement is configured or reset.

2.3. Cells to report in periodical reporting
Periodical reporting not for SON purpose

Once periodical measurement is configured, UE will start performing measurement on the configured measurement objects, and reporting is made when the periodical timer has expired. In the current 36.331, it is not clear which cells to be included in periodical reporting. If we assume that UE will report all the detected cells, consequently UE may report measured result which may not be fresh.
In UMTS, UE reported cells for which measured result has been available since last measurement reporting. This can be an alternative to avoid the issue above.
· Alt1) To report cells for which measurement result has been available since the last measurement reporting for the associated measurement object. To report without neighbouringMeasResults if no measured result was achieved on the associated measurement object since last reporting
One can think other alternative to report recently measured cells within e.g. 5s (“known cell”).

· Alt2) To report recently measured cells within e.g. 5s for the associated measurement object. To report without neighbouringMeasResults if no measured result was achieved on the associated measurement object within e.g. 5s.
Since we do not see strong need to differentiate the concept from UMTS, we prefer Alt1).
Proposal 6: In periodical reporting not for SON purpose, to report cells for which measurement result has been available since the last measurement reporting on the associated measurement object. To report without neighbouringMeasResults if no measured result was achieved on the associated measurement object since last reporting
Event-triggered periodical reporting

For event-triggered periodical reporting, cells in cellsTriggeredList should be reported irrespective that new measurement results have been available since the last event-triggered periodical reporting. Note that whether serving cell is included in neighbouringMeasResults from cellsTriggeredList, or which cells to be reported in neighbouringMeasResults (maximum size is configured with maxReportCells) from cellsTriggeredList (maximum size is maxCellMeas: 32) is a separate discussion.
Proposal 7: To report triggered cells in cellsTriggeredList irrespective new measured results has been available since the last event-triggered reporting (in line with current 36.331)
3. Conclusion
In this document, we discuss on the clarification of periodical reporting behaviour. We propose:
Proposal 1: Not to stop periodical reporting for reportStrongestCells purpose regardless the corresponding measurement is switched off by s-measure or by gap deactivation

Proposal 2: To stop event-triggered periodical reporting for events other than event a1, a2 by resetting events when the corresponding measurement is switched off by s-measure implicitly. Otherwise, continue.

Proposal 3: UE may delay resetting these events for a certain period after UE measured the corresponding measurement object last time.

Proposal 4: To stop event-triggered periodical reporting which requires measurement gap by resetting the triggered events when measurement is switched off by gap deactivation

Proposal 5: To discuss the timing to make first periodical reporting. We prefer Alt1) for periodical reporting not for SON purpose, to make first measurement reporting when the requested reporting quantity is available for at least one cell on the associated measurement object, but never later than one reporting interval after the corresponding measurement is configured or reset.

Proposal 6: In periodical reporting not for SON purpose, to report cells for which measurement result has been available since the last measurement reporting on the associated measurement object. To report without neighbouringMeasResults if no measured result was achieved on the associated measurement object since last reporting

Proposal 7: To report triggered cells in cellsTriggeredList irrespective new measured results has been available since the last event-triggered reporting (in line with current 36.331)
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Text proposal to 36.331

	Modification START in 5.5.2.3 Measurement identity addition/ modification (Changes for proposal 5)


5.5.2.3
Measurement identity addition/ modification

E-UTRAN applies the procedure as follows:

-
configure a measId only if the corresponding measurement object and corresponding reporting configuration are configured;

The UE shall:

1>
for each measId value included in the measIdToAddModifyList:

2>
if an entry is included in the parameter measIdList within VarMeasurementConfiguration with the corresponding measId value:

3>
set the entry with the corresponding measId value within VarMeasurementConfiguration to the corresponding entry of the received parameter measIdToAddModifyList;

2>
else:

3>
add the entry with the corresponding measId value to the VarMeasurementConfiguration and set it to the corresponding entry of the received parameter measIdToAddModifyList;

2>
remove the entry within in the VarMeasurementReports with a corresponging measId value, if included;
2>
if the triggerType is set to ‘periodical’ in the corresponding reportConfig within VarMeasurementConfiguration:
3>
if the purpose is set to ‘reportStrongestCells’ in the corresponding reportConfig within VarMeasurementConfiguration:
4>
stop the periodical reporting timer for this measId, if running;
4>
start the periodical reporting timer for this measId;
	Modification END in 5.5.2.3 Measurement identity addition/ modification (Changes for proposal 5)


	Modification START in 5.5.2.9 Measurement gap configuration (Changes for proposal 4)


5.5.2.9
Measurement gap configuration

The UE shall:

1>
if  gapActivation is set to activate 

2>
if a measurement gap configuration is active, deactivate the measurement gap configuration;

2>
activate the measurement gap configuration indicated by the received gapPattern and in accordance with the received  gapOffset i.e. each gap starts at an SFN and subframe meeting the following condition:

SFN mod T = FLOOR(gapOffset/10);

subframe = gapOffset mod 10;

with T= TGRP/10 as defined in TS 36.133 [16];

1>
else

2>
deactivate the measurement gap configuration.
2>
for each measId included in the measIdList within VarMeasurementConfiguration:

3>
if the triggerType is set to ‘event’:
4>
if UE requires measurement gaps to perform the concerned measurement:
5>
remove the reporting entry within the VarMeasurementReports for this measId, if included;
	Modification END in 5.5.2.9 Measurement gap configuration (Changes for proposal 4)


	Modification START in 5.5.3 Performing measurements (Changes for proposal 1, 2, 3)


5.5.3
Performing measurements
The UE supports measurement using a reporting configuration with the purpose set to ‘reportCGI’, if the network provides sufficient idle periods.

The UE shall:

1>
for each measId included in the measIdList within VarMeasurementConfiguration:
2>
If measurement gaps are active or

2>
the UE does not require measurement gaps to perform the concerned measurement:

3>
If s-Measure is not configured or

3>
If s-Measure is configured and the serving cell quality (RSRP value) is lower than this value:

4>
Perform the corresponding measurements of neighbouring cells on the frequencies and RATs indicated in the concerned measObject

3>
else:
4>
if the event corresponding with the eventId of the corresponding reportConfig within VarMeasurementConfiguration involves the cell other than serving cell: 
5> remove the reporting entry within the VarMeasurementReports for this measId, if included;

NOTE:
UE may delay removing the reporting entry within the VarMeasurementReports a certain period after UE has measured the corresponding measurement object.

2>
Perform the evaluation of reporting criteria as specified in section 5.5.4;
1>
If a measurement is configured which the UE should attempt to perform during idle periods:

2>
if for one of the measurements purpose within the reportConfig is set to ‘reportCGI’ and

2>
if timer T321 is running:

3>
determine the global cell identity of the cell included in the associated measurement object by acquiring the relevant system information from the concerned cell;
	Modification END in 5.5.3 Performing measurements (Changes for proposal 1, 2, 3)


	Modification START in 5.5.4 Measurement report triggering (Changes for proposal 5)


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 triggerType is set to ‘event’ consider a neighbouring cell on the associated frequency/ set of frequencies (GERAN) to be applicable as follows:

3>
if the corresponding measObject concerns UTRA or CDMA2000: 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>
if the corresponding measObject concerns GERAN: when the concerned cell matches the ncc-Permitted defined within the VarMeasurementConfiguration for this measId;

3>
if the corresponding measObject concerns EUTRA: 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 to be applicable as follows:

3>
if the corresponding measObject concerns UTRA or CDMA2000: 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) or the corresponding reportingConfig includes a purpose set to ‘reportStrongestCellsForSON’ or to ‘reportCGI’;

3>
if the corresponding measObject concerns GERAN: when the concerned cell matches the ncc-Permitted defined within the VarMeasurementConfiguration for this measId or the corresponding reportingConfig includes a purpose set to ‘reportStrongestCellsForSON’ or to ‘reportCGI’;

3>
if the corresponding measObject concerns EUTRA: 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 timeToTrigger defined for this event within the VarMeasurementConfiguration while the VarMeasurementReports does not include an entry for this measId (a first cell triggers the event):

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 the reporting entry is not included within the VarMeasurementReports for this measId (i.e. first reporting), and
2>
if the purpose is set to ‘reportCGI’ and if globalCellIdentity for the requested cell is available; or
2>
if the purpose is set to ‘reportStrongestCells’ or ‘reportStrongestCellsForSON’ and if the requested reportQuantity is available for at least one cell on the associated measObject and/or the periodical reporting timer has expired for this measId:
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;

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:
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 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 event, if running;

	Modification END in 5.5.4 Measurement report triggering (Changes for proposal 5)


	Modification START in 5.5.5 Measurement reporting (Changes for proposal 6)


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>
if the triggerType is set to ‘event’:
2>
set the neighbouringMeasResults to include all cells included in the cellsTriggeredList as defined within the VarMeasurementReports for this measId
1>
else:

2>
set the neighbouringMeasResults to include the applicable cells for which the requested reportQuantity has been available since the periodical reporting timer has started for this measId;

1>
ordered as follows:

2>
for each included cell include the filtered measured results in accordance with the reportConfigList defined in variable VarMeasurementConfiguration for that measId, as follows:

3>
If for E-UTRA the reportQuantity is set as ‘both’:

4>
 include the E-UTRA cells in order of decreasing triggerQuantity, i.e. the best cell is included first;

3>
else:

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

1>
increment the numberOfReportsSent as defined within the VarMeasurementReports for this measId by 1;

1>
if the numberOfReportsSent as defined within the VarMeasurementReports for this measId is less than reportAmount as defined within the corresponding reporting configuration as defined in variable VarMeasurementConfiguration:

2>
stop the periodical reporting timer, if running;

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

1>
else if the numberOfReportsSent as defined within the VarMeasurementReports for this measId is equal to reportAmount as defined within the corresponding reporting configuration as defined in variable VarMeasurementConfiguration:

2>
if the triggerType is set to ‘periodical’:

3> remove the entry within the VarMeasurementReports for this measId;
1>
if the measured results are for CDMA HRPD:

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

1>
if the measured results are for CDMA 1xRTT:

2>
set the hrpdPreRegistrationStatus to `0’;

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

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.

	Modification END in 5.5.5 Measurement reporting (Changes for proposal 6)
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