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1. Introduction

In current RRC specification [1], IE “measResultServing” included in IE “MeasuredResults” as optional. However, it is still not clear in current RAN2 whether IE “measResultServing” should be mandatory for all mobility measured results.  

This document discusses on the following issue:
· Whether to mandate UE to include serving cell measured result
· Type of report quantity to be adopted for serving cell measurement
2. Discussion
2.1.  IE “measResultServing” mandatory or not
In normal scenario, for UE to maintain service connectivity, network shall configure measurement configuration to UE to perform handover mobility procedure upon the criteria of the UE radio condition has met. In this event, UE shall start to monitor on other intra-frequency, inter-frequency or inter-RAT neighbour cells as to detect the candidate neighbour cells as a potential target cell to be handover to.  

After reception measurement configuration information, UE shall configure lower layers such that UE shall start to closely monitor on intra-frequency, inter-frequency and inter-RAT neighbour cells. In this situation, UE could concurrently monitor the radio condition of the current serving cell.
Assuming that radio quality of the current serving cell is always reported together with the measured result of the radio quality for intra-frequency, inter-frequency or inter-RAT neighbour cells via a single measurement report, it would have benefit for eNB to know not only the radio quality of the neighbour cells but the radio quality of the current serving cell can be known and used as an input for eNB to made handover decision. For example: Prior to trigger a handover procedure, eNB can make a more accurate handover decision when radio quality of the current serving cell is a candidate input to be considered. Thus, the occurrence of performing unnecessary handover mobility (e.g. UE radio condition in serving cell has become better) could be minimized. 

However, for sending the measurement report due to SON purpose, eNB should have already know the UE radio quality of the current serving cell based on the measured result included in the measurement report that trigger eNB to configure measurement configuration for SON purpose. Thus, it seems there is little motivation for UE to include the serving cell measured result in this measurement report as illustrate in Figure 1. 
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Figure 1: Measurement Report for SON purpose

Proposal 1: To set IE “measResultServing” as a conditional present for measurement report not meant for SON purpose.
2.2.  Report Quantity for Serving Cell Measurement 
In current RRC specification [1], report quantity is configured for both intra-frequency and inter-frequency measurements. Consider serving cell measured result to be included in intra-frequency and inter-frequency measurement reporting, properly same configured report quantity can be adopted by current serving cell for measurement. Thus, having same report quantity configuration being reported to eNB by UE via a single measurement report, it would enable eNB to ease the performance for handover decision between current serving cell and intra-frequency and inter-frequency neighbour cells.
For inter-RAT measurement case, different report quantity parameters is configured to UE to perform measurement for current serving cell (e.g. LTE serving cell) and inter-RAT neighbour cells (e.g. UTRA neighbour cells). However, in current RRC specification [1], it is FFS for report quantity to be configured for inter-RAT neighbour cells. 
Assuming UE radio quality of current serving cell is reported to eNB before eNB perform handover decision, it would enhance good judgment for mobility. Thus, it do have clear benefit for UE to include report quantity for serving cell via measurement report to eNB even if report quantity for inter-RAT neighbour cell is not supported.

Having the above understanding, we would like to kick off the discussion on the setting of the report quantity for serving cell as follow:
1. Fixed report quantity as RSRP or both RSRP and RSRQ

· Pros

· Simple

· No increase in testing efforts

· No additional loads being introduce

2. Configurable report quantity
· Pros

· Flexibility
· Cons

· Increase testing efforts

· Increase signaling loads

Based on the above approach, we would like to adopt a simple approach by fixed report quantity parameter for serving cell.
Proposal 2: For intra E-UTRA measurement, UE should adopt report quantity based on the configured IE “report quantity” for neighbour cells, to perform measurement on serving cell.

Proposal 3: For inter-RAT measurement, UE should always adopt a fixed RSRP or both RSRP and RSRQ as report quantity to perform measurement on serving cell. Whether only RSRP is included, or both RSRP and RSRQ are included could be defined in specification.
3. Conclusion

In this contribution, we discussed following:

· Whether to mandate UE to include serving cell measured result

· Type of report quantity to be adopted for serving cell measurement
We propose following:

· Proposal 1: To set IE “measResultServing” as a conditional present for measurement report not meant for SON purpose.
· Proposal 2: For intra E-UTRA measurement, UE should adopt report quantity based on the configured IE “report quantity” for neighbour cells, to perform measurement on serving cell.
· Proposal 3: For inter-RAT measurement, UE should always adopt a fixed RSRP or both RSRP and RSRQ as report quantity to perform measurement on serving cell. Whether only RSRP is included, or both RSRP and RSRQ are included could be defined in specification.
The text proposal for the above aspect is shown below. It should be noted that text proposal is based on that RSRP is used for inter-RAT measurement for proposal 3.
Reference
[1] R2-083795, EUTRA RRC Protocol Specification (Rel 8) 
Text Proposal to 3GPP TS 36.331
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>
set the mobilityMeasResults to include all cells included in the cellsToReportList as defined within the VarEventsTriggered for this event

1>
for each included cell include the measured results in accordance with the reportConfigList defined in variable VarMeasurementConfiguration for that measurement;

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

Editor's note:
It is FFS whether, if multiple cells meet the criteria, ordering is also applied irrespective of the cells carrier frequency

1>
increment the numberOfReportsSent as defined within the VarEventsTriggered for this event by 1;

1>
if the periodicalReportingOngoing defined within the VarEventsTriggered for this event is set to FALSE or

1>
if the numberOfReportsSent as defined within the VarEventsTriggered for this event is equal to reportAmount as defined within the reporting configuration for this event as defined in variable VarMeasurementConfiguration:

2>
set the periodicalReportingOngoing defined within the VarEventsTriggered for this event to FALSE;
1>
else:

2>
start a timer with the value of reportInterval as defined within the VarMeasurementConfiguration for this event;

1>
if the measured results are for CDMA:

2>
set the preRegistrationStatus to the UE’s cdma upper layer’s HRPD preRegistrationStatus;
1> if the measurement identity that triggered the measurement reporting is not for SON purpose:

2> if the measured results are for intra E-UTRA measurements: 
3> set the measResultServing to include the measured result of the current serving cell with the value of reportQuantity as defined within the VarMeasurementConfiguration;
2> else if the measured results are for inter-RAT measurements:
3> set the measResultServing to include the measured result of the current serving cell with the value of reportQuantity as RSRP;
1>
submit the MEASUREMENT REPORT message to lower layers for transmission, upon which the procedure ends.

Editor's note:
It is FFS which additional cells may be included in a report, e.g. cells of another type (e.g. best inter-frequency cell included in an intra-frequency report.

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.

…..
6.3.5
Measurement information elements

…..

–
MeasuredResults
The IE MeasuredResults covers measured results for intra-frequency, inter-frequency and inter- RAT mobility.

Editor's note:
It has been agreed to identify intra- and inter-frequency neighbours by their physical layer identity
MeasuredResults information element
-- ASN1START

MeasuredResults ::=




SEQUENCE {


measId







MeasId,


measResultServing




SEQUENCE {}






OPTIONAL,
--  Cond Non-SON


mobilityMeasResults




CHOICE {



measResultListEUTRA




MeasResultListEUTRA,



measResultListUTRA




MeasResultListUTRA,



measResultListGERAN




MeasResultListGERAN,



measResultsCDMA2000



MeasResultsCDMA2000


}

}

MeasResultListEUTRA ::=



SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {


physicalCellIdentity



PhysicalCellIdentity,


globalCellIdentity




GlobalCellId-EUTRA


 

OPTIONAL,
-- Need OP


measResultEUTRA





SEQUENCE {}










-- FFS
}

MeasResultListUTRA ::=



SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {


utra-CellIdentity




CHOICE {



cellIentityFDD





UTRA-FDD-CellIdentity,



cellIentityTDD





UTRA-TDD-CellIdentity


},


globalCellIdentity




GlobalCellId-UTRA


 

OPTIONAL,
-- Need OP


measResultUTRA





SEQUENCE {}










-- FFS
}

MeasResultListGERAN ::=



SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {


geran-CarrierInfo




SEQUENCE {},









-- FFS


geran-CellIdentity




GERAN-CellIdentity,


globalCellIdentity




GlobalCellId-GERAN


 

OPTIONAL,
-- Need OP


measResultGERAN





SEQUENCE {}










-- FFS
}

MeasResultsCDMA2000 ::=



SEQUENCE {


preRegistrationStatus



BOOLEAN,


measResultListCDMA2000



MeasResultListCDMA2000
}

MeasResultListCDMA2000 ::=


SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {


cdma2000-CellIdentity



CDMA2000-CellIdentity,


measResultCDMA2000




SEQUENCE {}










-- FFS
}

-- ASN1STOP

	MeasuredResults field descriptions

	measId

Identifies the measurement identity for which the reporting is being performed.

	measResultServing

Measured result of the serving cell. 

	measResultListEUTRA

List of measured results for the maximum number of reported best cells for an E‑UTRA measurement identity.

	measResultEUTRA

Measured result of an E‑UTRA cell.

	measResultListUTRA

List of measured results for the maximum number of reported best cells for a UTRA measurement identity.

	measResultUTRA

Measured result of a UTRA cell.

	measResultListGERAN

List of measured results for the maximum number of reported best cells or frequencies for a GERAN measurement identity.

	measResultGERAN

Measured result of a GERAN cell or frequency.

	measResultsCDMA2000

Contains the HRPD pre-registration status and the list of CDMA2000 measurements.

	preRegistrationStatus

Set to TRUE if the UE is currently pre-registered with CDMA2000 HRPD

	measResultListCDMA2000

List of measured results for the maximum number of reported best cells for a CDMA2000 measurement identity.

	measResultCDMA2000

Measured result of a CDMA2000 cell.


	Conditional presence
	Explanation

	Non-SON
	This IE is mandatory in case measurement reporting is not for SON purpose; otherwise it is not needed
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