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Discussion and decision
1 Introduction

For event based reporting, it is clear in 36.331 that the UE works with a cellsTriggeredList as the basis for the cells to be reported in a measurement report. The contents of the cellsTriggeredList is build based on “entering” and “leaving” conditions which are clearly described. As such, even when periodic reporting is used for triggerType=”event”, still it is clear that the cellsTriggeredList can be the result of measurements obtained over longer periods i.e. not necessarily in the latest reportInterval.
For measurement reporting related to triggerType=”periodical”, the situation is quite different. In this contribution we will examine this periodic reporting in more detail and see if the specification is really clear both related to first measurement triggering and subsequent measurement report contents.

2 Discussion
2.1 First measurement triggering a periodic report for SON
W.r.t. the triggering of a first report, the following is stated in section 5.5.4.1 (based on rapporteur CR):

2>
if the purpose is included and set to ‘reportStrongestCells’ or to ‘reportStrongestCellsForSON’ and if a (first) measurement result is available for one or more applicable cells:

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

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

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

NOTE 1:
If the purpose is set to ‘reportStrongestCells’ or to ‘reportStrongestCellsForSON’, the UE initiates a first measurement report immediately after the quantity to be reported becomes available for at least either serving cell or one of the applicable cells

So a first report is sent whenever “something” is available to be reported either for the serving or an applicable cell. This seems ok for the reportStrongestCells case where anyway an incomplete report (e.g. only include a measurement result for the serving cell) will be completed by later reports. However for the  reportStrongestCellsForSON  case there will be only 1 measurement report so it should provide a complete picture of the situation. Therefore the note seems incorrect for this latter case. It is proposed to correct this as follows:

Text Proposal 1:

NOTE 1:
If the purpose is set to ‘reportStrongestCells’, the UE initiates a first measurement report immediately after the quantity to be reported becomes available for at least either serving cell or one of the applicable cells.

NOTE 2: 
If the purpose is set to ‘reportStrongestCellsForSON’, the UE only initiates a first measurement report when it has determined the strongest cells on the associated frequency.
2.2 Subsequent measurement report contents
After the first report is triggered, it is clear for measurements that have the triggerType=”periodical” a report will follow every reportInterval. So there is no unclarity about the triggering, but here we want to focus on the report contents.

Section 5.5.5 indicates:

2>
if the triggerType is set to ‘event’:
3>
include the cells included in the cellsTriggeredList as defined within the VarMeasReports for this measId;

2>
else:
3>
set the neighMeasResults to include the applicable cells for which the quantity to be reported has been available since the last periodical reporting or since the measurement was initiated or reset;
So it is clear that contrary to event based reporting where the reports can contain measurement results obtained several reportInterval ago, a measurement report for a measurement with triggerType=”periodical” will only contain measurement results obtained during the latest reportInterval.
We have 3 measurement purposes for triggerType=”periodical”:



1) reportStrongestCells



2) reportStrongestCellsForSON



3) reportCGI

With the clarification from proposal 1, we think the situation for case 2 is clear (there is only 1 report triggered in this case). Also for case 3 (where also only 1 report is triggered) the situation should be sufficiently clear based on previous RAN2 discussions/clarifications. However we are not sure what the above bullet “3>” really means for the reportStrongestCells case. 

The UE will only include measurements results obtained during the latest reportInterval. In one period the UE might have been able to obtain measurements from 3 cells (and thus report on 3 cells if allowed), and the next reportInterval the UE is only able to report from 1 cell. Question is whether the network can assume that it always gets the top strongest cells on the associated frequency reported in any report, or whether the network has to monitor the reports during a longer period to determine what really the strongest cell is ?
Example: 
E.g. assume that cells C1, C2, C3, C4, C5 are all detectable cells on one carrier with C1 highest quality and C5 lowest quality. Assume stable radio conditions. Will the reports always include the higher ranked cells e.g.

Case A:



Report 1:
C1, C2, C3



Report 2: C1, C2, C3, C4, C5



Report 3: - 



Report 4:
C1



Report 5:
C1, C2

Or can the reports include any cells that just happen to be measured, e.g.

Case B:



Report 1:
C1, C2



Report 2: C2, C4, C5



Report 3: - 



Report 4:
C4



Report 5:
C2, C3

Or will it either yes or no have measured all cells on a certain frequency, e.g.

Case C:



Report 1:
C1, C2, C3, C4, C5



Report 2: - 



Report 3: C1, C2, C3, C4, C5



Report 4:
-



Report 5:
C1, C2, C3, C4, C5

In our understanding, when the UE takes a sample for a certain frequency for UMTS or LTE, it can determine the cell quality for all strongest cells on that frequency. Thus when the UE reports a certain cell as strongest cell on a frequency, the eNB can rely on the fact that this is truly the strongest cell, and not just the any detectable cell only reported as the strongest because the UE did not determine the quality of other stronger cells on that frequency. So this rules out case B which should simplify network operation.
For GSM in our understanding the situation is different, due to the fact that GSM cells might be asynchronous and thus not all GSM cells can be “seen” in one measurement gap.
Text proposal 2:

2>
if the triggerType is set to ‘event’:
3>
include the cells included in the cellsTriggeredList as defined within the VarMeasReports for this measId;

2>
else:
3>
set the neighMeasResults to include the applicable cells for which the quantity to be reported has been available since the last periodical reporting or since the measurement was initiated or reset;
NOTE: 
For triggerType set to “periodic” and purpose set to “reportStrongestCells”, since cells are only included based on measurement availability, an individual measurement report might e.g. not include any applicable cells if the UE was not able to perform the measurement on the associated frequency. However if cells for an associated frequency are reported for UTRA and E-UTRA, it will be the strongest cells on that frequency.
3 Conclusion & recommendation
RAN2 is requested to discuss the 2 text proposal made above. If RAN2 agrees these text proposals are sensible, Samsung will be happy to provide a CR containing the changes as indicated in the appendix.
4 Text proposal (Annex; based on rapporteur CR)
Start of 1st modification:
5.5.4
Measurement report triggering

5.5.4.1
General

The UE shall:

1>
for each measId included in the measIdList within VarMeasConfig:
2>
if the corresponding reportConfig includes a purpose set to ‘reportStrongestCellsForSON’:

3>
consider any neighbouring cell detected on the associated frequency to be applicable

2>
else if the corresponding reportConfig includes a purpose set to ‘reportCGI’:

3>
consider any neighbouring cell detected on the associated frequency/ set of frequencies (GERAN) which  has a physical cell identity matching the value of the cellForWhichToReportCGI included in the corresponding measObject within the VarMeasConfig to be applicable

2>
else:

3>
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 blackCellsToAddModList defined within the VarMeasConfig for this measId;

3>
else 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 cellsToAddModList defined within the VarMeasConfig 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 VarMeasConfig 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 VarMeasConfig, is fulfilled for one or more applicable cells for a duration exceeding the value of timeToTrigger defined for this event within the VarMeasConfig while the VarMeasReports does not include an entry for this measId (a first cell triggers the event):

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

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

3>
include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReports 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 entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, 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 VarMeasConfig (a subsequent cell triggers the event):

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

3>
include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReports 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 VarMeasReports for this measId for a duration exceeding the value of timeToTrigger defined within the VarMeasConfig for this event:

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

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

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

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

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

2>
if the purpose is included and set to ‘reportStrongestCells’ or to ‘reportStrongestCellsForSON’ and if a (first) measurement result is available for one or more applicable cells:

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

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

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

NOTE 1:
If the purpose is set to ‘reportStrongestCells’, the UE initiates a first measurement report immediately after the quantity to be reported becomes available for at least either serving cell or one of the applicable cells.

NOTE 2: 
If the purpose is set to ‘reportStrongestCellsForSON’, the UE only initiates a first measurement report when it has determined the strongest cells on the associated frequency.
2>
upon expiry of the periodical reporting timer for this measId:
3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
if the purpose is included and set to ‘reportCGI’ and if the UE acquired the information needed to set all fields of globalCellIdentity for the requested cell:

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

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

3>
stop timer T321;

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

2>
upon expiry of the T321 for this measId:
3>
include an entry within the VarMeasReports for this measId;

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

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

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.
5.5.5
Measurement reporting

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

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

1>
set the neighMeasResults to include the best neighbouring cells up to maxReportCells in accordance with the following:
2>
if the triggerType is set to ‘event’:
3>
include the cells included in the cellsTriggeredList as defined within the VarMeasReports for this measId;

2>
else:

3>
set the neighMeasResults to include the applicable cells for which the quantity to be reported has been available since the last periodical reporting or since the measurement was initiated or reset;
NOTE: 
For triggerType set to “periodic” and purpose set to “reportStrongestCells”, since cells are only included based on measurement availability, an individual measurement report might e.g. not include any applicable cells if the UE was not able to perform the measurement on the associated frequency. However if cells for an associated frequency are reported for UTRA and E-UTRA, it will be the strongest cells on that frequency.
2>
for each cell that is included in the neighMeasResults, include the physCellId;
2>
if the triggerType is set to ‘event’; or the purpose is set to ‘reportStrongestCells’ or to ‘reportStrongestCellsForSON’, ordered as follows:

3>
for each included cell include the filtered measured results in accordance with the reportConfigList defined in variable VarMeasConfig for that measId as follows:

4>
if the measObject associated with this measId concerns E-UTRA:

5>
if the reportQuantity within the concerned reportConfig is set to ‘both’ (E-UTRA):

6>

set the measResult to include both quantities (i.e. rsrpResult and rsrqResult) in order of decreasing triggerQuantity, i.e. the best cell is included first;

5>
else:

6>

set the measResult to include the quantity as indicated by the triggerQuantity within the concerned reportConfig in order of decreasing triggerQuantity, i.e. the best cell is included first;

4>
else:

5>
set the measResult to the quantity as configured for the concerned RAT within the quantityConfig in order of decreasing quantity, i.e. the best cell is included first;

2>
else if the purpose is set to ‘reportCGI’:
3>
include the globalCellIdentity of the requested neighbouring cell;

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

1>
stop the periodical reporting timer, if running;

1>
if the numberOfReportsSent as defined within the VarMeasReports for this measId is less than the reportAmount as defined within the corresponding reportConfig as defined in the VarMeasConfig:

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

1>
else if the numberOfReportsSent as defined within the VarMeasReports for this measId is equal to the reportAmount as defined within the corresponding reportConfig as defined in the VarMeasConfig:

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

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

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

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

2>
set the preRegistrationStatusHRPD to `FALSE’;

1>
submit the MeasurementReport message to lower layers for transmission, upon which the procedure ends;
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