Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #71bis
Tdoc R2-105746
Xian, Peoples Republic of China, October 11th – 15th, 2010
Agenda Item:
7.1.2.2
Source: 
InterDigital Communications
Title:  
Additional measurement reporting
Document for:
Discussion, Decision
1 Introduction
During RAN2#71 [1], it was agreed that a UE configured with carrier aggregation will include additional available measurements in any measurement reports. More specifically, the following agreements were made:

	Agreements:

1) A UE configured with CA shall in any measurement report include additional available measurements concerning the best non-serving cell on other carriers than the carrier of the object reference by the measurement id.

- FFS if there is a need to have this configurable per event.

2) Additional reporting is limited to carriers with a configured measurement id (i.e. measurement object is referenced in at least one measurement id; otherwise measurement is not available) and a configured Scell.

- FFS if also the best cell measurements for carrier with configured measurement id but no configured Scell can also be included.

3) Normal L3 filtering applies. TTT is not applied


The additional measurements are helpful in helping the network determine what SCell(s) to configure after a handover.

This contribution further discusses the following aspects of measurement reporting for LTE CA:

1) Whether or not including those additional measurements is needed for every configured measurement;

2) Whether or not it should possible for the network to configure the inclusion of those additional reports;
Our view is that for the additional measurements, i.e. measurements other than for the carrier of the object referenced by the measurement ID, there is no significant benefit in supporting a configuration per event or measurement using a new information element. Instead, we propose that the UE reports the additional available measurement(s) only for triggers that are related to mobility (i.e. only for A2/A3/A4/A5). Finally, our view is that additional reporting should include the best cell of each measurement object for which a measurement is configured.

2 Measurements Reporting in CA 
2.1 On Reporting Additional Measurements

The UE may include additional available measurements in the measurement report in the following situations:

1) “triggerType = event”

In this case, additional measurements are typically useful to the network for reports triggered by A2, A3 or A5 on the primary frequency. In addition, those measurements may also be useful for reports triggered by A4 to support a change of PCell to a different frequency, is necessary.

2)  “triggerType = periodical”

In this case, additional measurements are typically not useful when the network requires the CGI of a cell for SON or for HeNB mobility purposes, i.e. when “purpose = reportCGI”.

Additional measurements may or may not be useful in case “purpose = reportStrongestCells”. However, if the network requires additional measurements for this case, a similar (though not identical) result can be achieved using R8/9 mechanisms, i.e. by configuring separate periodic measurements on each measurement object using the same reporting interval. The measurement reports may not all arrive exactly at the same time, but given that handovers triggered by periodical measurements should not be extremely time-sensitive, this is not believed to be an issue. 
Including the additional measurements does incur some overhead in the measurement reporting. Therefore, it may be desirable to include only the additional available measurements that are deemed to be useful for the network.

To achieve this, there are two possible alternatives:

a) Additional measurements are configured by the network, using a new information element introduced within the reportConfig IE, the ReportConfigToAddMod IE or the MeasIdToAddMod IE;

b) Additional measurements are included based on the type of trigger (or report_config);

Based on the above observations regarding for what triggers and for what events an available additional measurement may be useful to the network, we think it should be possible to avoid the extra complexity of introducing a new IE. Thus our preference is for alternative b) and consequently we propose the following:

Proposal 1: 
Additional measurements are not included for reports triggered by “triggerType = periodical”.

Proposal 2: 
Additional measurements are included only in a measurements report that is triggered by at least one of events A2 (for primary CC), A3, A4 and A5.
2.2 On Reporting Best-Cell on Inter-Frequency Carriers

In general, the network configures measurements on a non-configured frequency if it considers a change of primary serving cell to that frequency or if it considers adding a secondary serving cell from that frequency. In any case, it would seem beneficial to report the latest information on these measurements in a measurement report that is likely to trigger imminent handover, in case the target eNB utilizes this frequency.
One could also consider defining a maximum number of additional measurements to report, in case there would be too many configured measurement objects. This could be evaluated in further studies.
Proposal 3: 
Additional reporting includes the best cell of each measurement object for which a measurement is configured.
3 Conclusion
It is proposed that RAN2 discusses the above and agree to the following proposals:
Proposal 1: 
Additional measurements are not included for reports triggered by “triggerType = periodical”.

Proposal 2: 
Additional measurements are included only in a measurements report that is triggered by at least one of events A2 (for primary CC), A3, A4 and A5.
Proposal 3: 
Additional reporting includes the best cell of each measurement object for which a measurement is configured.
A text proposal reflecting the above proposals can be found in appendix (highlighted in yellow), based on the rapporteur’s CR to RRC introducing carrier aggregation [2].
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5.5.5
Measurement reporting
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Figure 5.5.5-1: Measurement reporting

The purpose of this procedure is to transfer measurement results from the UE to E-UTRAN.

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>
set the measResultSCellList to include for each SCell that is configured, if any, the sCellId and the quantities of the concerned SCell;

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>
else:

4>
include the applicable cells for which the new measurement results became available since the last periodical reporting or since the measurement was initiated or reset;

NOTE:
The reliability of the report (i.e. the certainty it contains the strongest cells on the concerned frequency) depends on the measurement configuration i.e. the reportInterval. The related performance requirements are specified in TS 36.133 [16].

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;

5>
else:

6>
set the measResult to the quantity as configured for the concerned RAT within the quantityConfig in order of either decreasing quantity for UTRA and GERAN or increasing quantity for CDMA2000 pilotStrength, i.e. the best cell is included first;

3>
else if the purpose is set to 'reportCGI':

4>
if the mandatory present fields of the cgi-Info for the cell indicated by the cellForWhichToReportCGI in the associated measObject have been obtained:

5>
if the cell broadcasts a CSG identity:

6>
include the csg-Identity;

6>
include the csg-MemberStatus and set it to 'member' if the CSG identity is included in the UE’s CSG whitelist;

5>
if the 'si-RequestForHO' is configured within the reportConfig associated with this measId:

6>
include the cgi-Info containing all the fields that have been successfully acquired, except for the plmn-IdentityList;

5>
else:

6>
include the cgi-Info containing all the fields that have been successfully acquired;

1>
if the ue-RxTxTimeDiffPeriodical is configured within the corresponding reportConfig for this measId;

2>
set the ue-RxTxTimeDiffResult to the measurement result provided by lower layers;

2>
set the currentSFN;

1> If the triggerType is set to ‘event’ and the eventId is set to ‘eventA2’, ‘eventA3’, ‘eventA4’ or ‘eventA5’ and the measObject corresponds to the primary frequency:
2> set the AddMeasResultListEUTRA to include the best non-serving cell on each serving frequency and on each non-serving frequency for which a measId is defined, other than the frequency indicated in the associated measObject, in accordance with the following:
3>
for each included cell, include the layer 3 filtered measured results in order of decreasing triggerQuantity, i.e. the best cell is included first;


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

1>
stop the periodical reporting timer, if running;

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

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

1>
else:

2>
if the triggerType is set to 'periodical':

3> remove the entry within the VarMeasReportList for this measId;

3> remove this measId from the measIdList within VarMeasConfig;

1>
if the measured results are for CDMA2000 HRPD:

2>
set the preRegistrationStatusHRPD to the UE's CDMA2000 upper layer's HRPD preRegistrationStatus;

1>
if the measured results are for CDMA2000 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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