Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #73

 

R2-111336
Taipei, Taiwan, February 21 – 25, 2011

Agenda item:
7.4.1
Source: 
LG Electronics Inc, ???.
Title: 

A2-triggered measurement report handling
Document for:

Discussion
1 Introduction 
At RAN2#72bis it was argued by [1] that neighbouring cells cannot be included as RF fingerprint information in A2-triggered report. The document pointed out that in case of A2-triggered report, ‘applicable cell’ is only limited to a serving cell, and hence reporting of neighbouring cell cannot be made. 
After on/offline discussion, it was decided that this issue needs more time to think about, and hence e-mail discussion will be gone through to clearly identify/resolve this issue. The purpose of this email discussion at least covers the following issues: 
· Issue1: Is there a problem between Rel8/Rel9 neighbouring cell reporting for A2 ?

· Issue2: Is there a need to enhance the neighbouring cell reporting for A2 in Rel-10 for MDT ?

Due date: February 21st (Monday), 2011 midnight Pacific (doc submission deadline)

2 Issue1: Specification difference of neighbouring cell reporting for A2-triggered report
This section tries to indentify whether there is any difference in neighbouring cell reporting for A2-triggered report across different release of specifications 
Before going through the detailed behaviors, general sequence of UE behaviors for event triggered measurement report are summarized below to facilitate subsequent discussions:
A. List of measurement objects, report configurations, and measurement IDs are configured to UE

B. Measurements are performed according to the received measurement configuration

C. Evaluation on measured results are performed:
· The scope of ‘applicable cell’ is defined according to the section ‘5.5.4.1 where applicable cell may vary across different RATs or events

· Evaluations of measurements is then made to see if there is any ‘applicable cell’ that fulfills reporting criterion

D. Measurement report is constructed and sent according to the section ‘5.5.5 Measurement reporting’
· Only if there is at least one applicable neighbouring cell to report, UE includes the applicable neighbouring cells in measurement report

Based on these behaviors, following observation can be assumed to be a baseline for the subsequent discussion:

Observation0: ‘applicable cell’ is used for both report trigger and report construction.
After the discussion, this observation seems true, but applicable cell does not explain the whole picture about what are included in measurement report. For event triggered report, CellTriggeredList is the key to what is included as neighbouring cells in measurement report
2.1 Rel-8 behaviours
According to Rel-8 specification, UE considers detected neighbouring cells (on the concerned frequency) to be applicable in case of event A1/A2, and hence UE may include neighbouring cells in A1/A2-triggered report. 

Rel-8 behaviors specified in TS 36.331 v8.12.0

	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 E-UTRA:

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;


Observation1: Neighbouring cells can be included in A1/A2-triggered report in accordance with Rel-8 specification.
After the discussion, the observation1 turns out to invalid. For event A1/A2 the CellTriggeredList is not filled in any case, and thus no neighbour cells are included. 
2.2 Rel-9 behaviours
However, there was an input (R2-100983, CR 333 to TS 36.331) which changed the concerned behaviour at RAN2#69 meeting. During the meeting, it was agreed that for event A1, A2 and ueRxRxTimeDiffPeriodical, UE does not take any neighbouring cells into account for measurement report because those events are only related to a serving cell. For the reader’s convenience, the summary of CR 333 is provided as follows:
Summary of CR 333 to TS 36.331 v9.1.0 (R2-100983)

	Reason for change:
(

	The measurement report triggering procedure does not reflect that only the serving cell needs to be measured when the event A1, A2 or ueRxTxTimeDiffPeriodical is configured in the corresponding reportConfig.

	
	

	Summary of change:
(

	Modifying the section 5.5.4.1: When the ueRxTxTimeDiffPeriodical, event A1 and event A2 are configured in the corresponding reportConfig, it is not necessary to take the neighbouring cells into account.

	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 E-UTRA:
4>
if the ueRxTxTimeDiffPeriodical, 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;


These changes were reflected in TS 36.331 v9.2.0. 
Observation2: Neighbouring cell are no longer included in A1/A2-triggered report in accordance with Rel-9 specification. 

2.3 Rel-10 behaviours
The concerned Rel-9 behaviors are slightly modified in Rel-10 to take carrier aggregation into account, but there is no real difference between Rel-9 and Rel-10 regarding whether neighbouring cell is included in A2-triggered report. i.e., no neighbouring cell is included still in Rel-10. 
Rel-10 behaviors specified in TS 36.331 v10.0.0
	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 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>
for events involving a serving cell on one frequency and neighbours on another frequency, the UE considers the serving cell on the other frequency as any other neighbouring cell;


Observation3: Neighbouring cells are not included in A1/A2-triggered report in accordance with Rel-10 specification. 

2.4 Company view and conclusion on issue1


Companies are kindly asked to give their opinion on whether the conclusion1 holds true. 

	Company Name
	Opinion 

	Qualcomm Incorporated
	We are not sure if we agree to the observation 0 to 3 above.
Our understanding is that applicable cells are the cells that the UE would measure and evaluate against the configured event. Instead, the key for what the UE will report in Measurement Report is the UE inclusion of cells in the cellsTriggeredList. When it comes to the event-A2, it is clear from the event definition that only the serving cell can trigger the event, hence the UE implementation inclusing neighbour cells in cellsTriggeredList seems very unlikely (across all the releases).

	Nokia-Nokia Siemens Networks
	We have quite a same understanding as Qualcomm what the current specification is allowing/not allowing. Applicable cells in 5.5.4.1 limit only the cells UE needs to measure for evaluating the event. The CR for REL9/10 (CR333) seems to be bit unnecessary taking this into account – because now the CR removed UE possibility to measure other cells although intention was not to require UE to measure other cells. 

We also share Qualcomm view that it seems that currently it is not possible to include other than serving cell in the measurement report when triggering event is A1/A2 as UE only includes cells from cellsTriggeredList which seems to be bit unnecessary limitation as UE only sends report including serving cell measurement result. We do not see any problem of reporting neighbor cells and moreover it could be even preferred way to give also information about neighbouring cells on the carrier.  

	Samsung
	We have the same understanding as Qualcomm and Nokia/ Nokia Siemens Networks i.e. that the measurement report only includes the serving cell as that is the only cell the UE would include in the cellsTriggeredList.


Conclusion on issue1

Based on company input, following conclusion can be made on issue1:

Conclusion1: across all releases, UE is only mandated to include a serving cell in the A1/A2 triggered report, i.e., there is no difference in what should be included in A1/A2-triggered report across all release of specifications.
The reasoning is that for event triggered report, only the cell(s) in CellTriggeredList can be included as neighbor cells in the report. But, for event A1/A2, no neighbouring cell can be included in CellTriggeredList because neighbouring cells are not the ‘concerned cell’ for the event, even though the neighbouring cell is considered to be applicable cell
3 Issue2: Need of enhancement of neighbouring cell report for A2-triggered report
According to TS 37.320[3], if detailed location information is not available when the measurement was taken, the UE includes RF fingerprint information consisting of up to 6 intra-frequency neighbour cells. 
Event A2 is one of the RRC reporting triggers for immediate MDT. However, assuming that conclusion1 in section 2.4 is true, when detailed location is not available, the A2-triggered report will not include any neighbouring cells but only a serving cell. Then it would be very difficult for network to determine the UE location with an acceptable accuracy. As a result, the A2-trigger may become quite non-useful for immediate MDT. 

To remedy this problem, following solutions can be considered:

· Solution1: Expand the scope of ‘applicable cell’ in case of A2-triggered MDT report that is configured for immediate MDT.  

· Solution2: Additionally include neighbour cells in A2-triggered measurement that is configured for immediate MDT while the scope of ‘applicable cell’ is not affected. 

· Solution3: Rely on network implementation that periodical reporting is triggered to collect neighbor cell measurements upon receiving A2-triggered report (for MDT)
· …
Note
Solution 3 and the next are the room for companies who would like to suggest other type of solution
The details of each solution are investigated in the following sub clauses.

3.1 Solutoion1: Expand the scope of ‘applicable cell’ in case of A2-triggered MDT report

Since restricted RF fingerprint is caused by limited applicable in case of event A2, it is straightforward to expand “applicable cell” for A2-triggered MDT report. This solution can be characterized by:

A. In clause 5.5.4.1, the scope of applicable cell is expanded such that neighbouring cell can be considered to be applicable in case the report is configured for immediate MDT. 
B. In clause 5.5.5, the applicable neighbouring cells are included in A2-triggered MDT report.  
If A2 is not configured for immediate MDT but for RRM purpose, it should not be necessary to include neighbouring cells. This means that UE should be able to differentiate whether the A2 is configured for immediate MDT or RRM. It seems that this can be easily differentiated by checking if it is requested to include location information. So, 

C. Applicable neighbouring cells are included only if includeLocationInfo is present in the concerned reportConfig.

The proposed CR implementing solution1 is provided below in Section 6.1

3.2 Solution2: Additionally include neighbouring cells in A2-triggered MDT report 

In this solution, available neighbouring cells are additionally included in A2-triggered MDT report. This solution can be further characterized by:
A. This solution does not affect the scope of ‘applicable cell’ in any case.
B. In clause 5.5.5, available neighbouring cells are included in A2-triggered MDT report.

In order to avoid inclusion of neighbouring  cells in non-MDT report, the additional inclusion of available neighbouring  cells needs to be made only in case the the A2 report is configured for MDT. So,
C. With regard to the B above, the applicable neighbouring cells are included only if includeLocationInfo is present in the concerned reportConfig.

The proposed CR implementing solution2 is provided below in Section 6.2

3.3 Solution3: periodical reporting is triggered upon receiving A2-triggered report
In this solution, when A2-triggered measurement report for MDT is received, network additionally triggers periodical reporting to collect neighbour cell measurements. 
A. This solution does not require any changes of specification because existing periodical reporting mechanism is used by network

B. Subsequent triggering of periodical reporting introduces additional radio resource. 
C. There is a short time lag between the moment of A2 being triggered and the moment of periodical reporting subsequently being triggered. 

3.4 Company view and conclusion on issue2
Companies are kindly asked to give their opinion on preferred solution. 
	Company Name
	Opinion

	
	Preferred solution
	Comments

	Qualcomm Incorporated
	Solution3
	We think that we can rely on the network behaviour to trigger periodical measurement after event-A2 trigger (for release-10 at least).

	Nokia-Nokia Siemens Networks
	Solution1+Allowing reporting of cell not being in cellsTriggeredList
	Either this could be solved by NW implementation OR 
We could allow UEs to report other cells in the measurement report. In order for this to be possible solution 1 is probably OK but it is not sufficient due to specification limiting reporting to cellTriggeredList for all the events. Thus Solution 1 should be appended with allowing UE to report also other cells than those that triggered the event.

	Samsung
	Solution3
	Our preference is also to rely on network implementation e.g. as suggested by Qualcomm.

Reporting of additional neighbours would need to be done separately (as these have not triggered the event) e.g. by extending the field measResultBestNeighCell to cover multiple cells, applicable only for this particular case. However, we prefer to avoid such changes.

	LG
	Solution1/2 or Extending measResultBestNeighCell
	We think the enhancement for A2 helps operators to avoid unnecessary triggering of periodical reporting. So the enhancement of A2 report is useful. The required changes seem small enough and straightforward. 
We do not prefer specific solution. Extending measResultBestNeighCell is a good way because this would require minimal specification changes.



Conclusion on issue2
Companies do not see a big need to enhance A2-report for immediate MDT in Rel-10 because there is network implementation option that periodical reporting can be triggered to collect neighbour cell measurements when A2-report for immediate MDT is received. 
4 Conclusion and Proposal

Issue1
Conclusion1 of section 2 is repeated here. No further issue on issue1 remains. 

Conclusion1: across all releases, UE is only mandated to include a serving cell in the A1/A2 triggered report, i.e., there is no difference in what should be included in A1/A2-triggered report across all release of specifications.

Issue2
Companies do not see a big need to enhance A2-report for immediate MDT in Rel-10 because there is network implementation option that periodical reporting can be triggered to collect neighbour cell measurements when A2-report for immediate MDT is received.  
Since this network implementation introduces additional radio resource and some delay for A2-based immediate MDT data collection, it would be desirable to hear operators’ opinion before we simply conclude that network option is sufficient and no enhancement is needed for Rel-10.  
So it is proposed regarding issue2 that:
Proposal2: RAN2 discuss if network implementation of triggering periodical reporting upon receiving A2 report is acceptable for immediate MDT using event A2. 
· If the group including operators are fine with the triggering of periodical reporting upon receiving A2 MDT report, no enhancement for A2-report can be requested for Rel-10. 
· If the group including operators have concern with this network implementation option, A2 triggered report is enhanced to include neighbour cells. 
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6 Proposed CRs 
6.1 CR implementing solution 1

	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;




6.2 CR implementing solution2

	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
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