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1 Introduction 

This document discusses RF fingerprint which is included in measurement report for immediate MDT especially in case that the measurement report is triggered by event A2. It is shown that only serving cell will be included as fingerprint due to ‘applicable cell’ that is limited to serving cell for that case. 
2 Discussion
2.1 Problem 
When performing MDT, UE is required to tag location information when concerned measurement is logged. If detailed location information is not available, UE needs to include RF fingerprint, which consists of up to 6 intra-frequency neighbour cells. 
For immediate MDT, existing event A2 or periodical reporting can be used as a trigger of measurement reports. In case event A2 is used, it seems that RF fingerprint is limited to only serving cell, i.e., no neighbour cell can be included as fingerprint information. 
We would like to look at TS 36.331 to see how the contents of measurement report are constructed and reported. It is our understanding that what contents can be included in measurement report is determined as the scope of ‘applicable cell’ and then such applicable cells that satisfied the reporting criterion are included in measurement report.  

It is specified in TS 36.331 that, if measurement report is triggered by event A2, UE shall consider only the serving cell to be applicable as specified in clause 5.5.4.1, as shown below, and saying equivalently that any neighbour cell is not considered to be applicable in case of A2-triggered measurement report. As measurement report only includes applicable cells in measurement report, the measurement report triggered by A2 cannot include any neighbour cell. Then the RF fingerprint will consist of only serving cell and NULL neighbour cell in this case.

	<Excerpt of TS 36.331 a00>

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 …
2>
else:

3>
if the corresponding measObject concerns E-UTRA:

4>
if the ue-RxTxTimeDiffPeriodical is configured in the corresponding reportConfig:
5>
consider only the PCell to be applicable;
4>
else if the eventA1 or eventA2 is configured in the corresponding reportConfig:
5>
consider only the serving cell to be applicable;
…
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 measResultPCell to include the quantities of the PCell;

1>
if there is at least one applicable neighbouring cell to report:
2>
set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance with the following:

3>
if the triggerType is set to 'event':

4>
include the cells included in the cellsTriggeredList as defined within the VarMeasReportList for this measId;

<LG: No applicable neighbour cells in case of A2-triggered report>
1>
if the includeLocationInfo is configured in the corresponding reportConfig for this measId and detailed location information is available, set the content of the locationInfo as follows:
2>
include, only once, the locationCoordinates, unless the information is older than [validityTime];’
…
1>
submit the MeasurementReport message to lower layers for transmission, upon which the procedure ends;


Proposal 1 RAN2 discuss if RF fingerprint including serving cell only in case of A2-triggered immediate MDT is acceptable. 

2.2 Solutions
If RAN2 decides that such limited RF fingerprint is not acceptable, following options can be considered to resolve the problem.
·  
Option1: Expand the scope of ‘applicable cell’ in case of A2-triggered MDT report.  

·  
Option2: Modify only clause 5.5.5 to be able to additionally include neighbour cell as RF fingerprint in measurement report when location information needs to be included. The scope of ‘applicable cell’ is not affected. 
In the following, we compare two options by providing possible implementations of corresponding changes within TS 36.331. 
Option1 : Expand the scope of ‘applicable cell’ in case of A2-triggered MDT report.

·  
Since limited RF fingerprint is caused by limited applicable in case of event A2, it is straightforward to expand applicable cell for this case. Corresponding changes on TS 36.331 are as follows:
·  
In clause 5.5.4.1, the scope of applicable cell is expanded such that in case of event A2, neighbour cell can be considered to be applicable. 

·  
In clause 5.5.5, UE includes neighbour cells as RF fingerprint. The quanity of RF fingerprint is fixed as RSRP. 

	5.5.4.1
General

The UE shall:

1>
for each measId included in the measIdList within VarMeasConfig:
2>
if …
2>
else:

3>
if the corresponding measObject concerns E-UTRA:

4>
if the ue-RxTxTimeDiffPeriodical is configured in the corresponding reportConfig:
5>
consider only the PCell to be applicable;
4>
else if the eventA1 or eventA2 is configured and the includeLocationInfo is not included in the corresponding reportConfig:

5>
consider only the serving cell to be applicable;
4>
else:

5>
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;

5.5.5
Measurement reporting
…
1>
if there is at least one applicable neighbouring cell to report:

2>
set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance with the following:
3>
if the triggerType is set to 'event':
4>
include the cells included in the cellsTriggeredList as defined within the VarMeasReportList for this measId;
4>
if includeLocationInfo is included and if there is no detailed location information available

5> 
include the best neighbouring cells up to 6 unless already included in this measResult;
3>
for each cell that is included in the measResultNeighCells, include the physCellId;
3>
if the triggerType is set to 'event'; or the purpose is set to 'reportStrongestCells' or to 'reportStrongestCellsForSON':

4>
for each included cell, include the layer 3 filtered measured results in accordance with the reportConfig for this measId, ordered as follows:

5>
if the measObject associated with this measId concerns E-UTRA:
6>
if includeLocationInfo is not included:

7>
set the measResult to include the quantity(ies) indicated in the reportQuantity within the concerned reportConfig in order of decreasing triggerQuantity, i.e. the best cell is included first;

6>
else: 

7> 
set the measResult to include the quantity of RSRP in order of decreasing quanity;




Option2: Modify only clause 5.5.5 to be able to additionally include neighbour cell as RF fingerprint in measurement report when location information needs to be included

·  
The scope of applicable cell is not affected. So no change needed in clause 5.5.4.1.

·  
UE includes neighbour cells if it is required to include location information by the concerned reportConfig
	5.5.4.1
General

The UE shall:

1>
for each measId included in the measIdList within VarMeasConfig:
2>
if …
2>
else:

3>
if the corresponding measObject concerns E-UTRA:

4>
if the ue-RxTxTimeDiffPeriodical is configured in the corresponding reportConfig:
5>
consider only the PCell to be applicable;
4>
else if the eventA1 or eventA2 is configured in the corresponding reportConfig:

5>
consider only the serving cell to be applicable;
4>
else:

5>
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;

5.5.5
Measurement reporting
…
1>
if includeLocationInfo is included within the concerned reportConfig and if there is no detailed location information available: 
2>
include the best neighbouring cells up to 6 in accordance with the following:

3>
for each included cell, include the physCellId and the layer 3 filtered measured results as follows:

4> 
set the measResult to include RSRP in order of decreasing quantity;
1>
if there is at least one applicable neighbouring cell to report:

2>
set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance with the following:
3>
if the triggerType is set to 'event':
4>
include the cells included in the cellsTriggeredList as defined within the VarMeasReportList for this measId;
3>
for each cell that is included in the measResultNeighCells, include the physCellId;
3>
if the triggerType is set to 'event'; or the purpose is set to 'reportStrongestCells' or to 'reportStrongestCellsForSON':

4>
for each included cell, include the layer 3 filtered measured results in accordance with the reportConfig for this measId, ordered as follows:

5>
if the measObject associated with this measId concerns E-UTRA:
6>
set the measResult to include the quantity(ies) indicated in the reportQuantity within the concerned reportConfig in order of decreasing triggerQuantity, i.e. the best cell is included first


From the comparison above, it seems that option 2 requires smaller changes than option1 does, and with option2, the changes are more isolated from existing procedural text. So we propose to adopt option2.  
Proposal 2 Modify clause 5.5.5 such that UE additionally include neighbouring cells as RF fingerprint in measurement report if location information has requested and if UE has no detailed location information available
Corresponding CR with this proposal2 is provided in [1]
3 Conclusion

In this contribution, we propose: 
Proposal 3 RAN2 discuss if RF fingerprint including serving cell only in case of A2-triggered immediate MDT is acceptable
Proposal 4 Modify clause 5.5.5 such that UE additionally include neighbouring cells as RF fingerprint in measurement report when location information is requested
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