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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#105bis meeting, we had some agreements on early measurement configurations and reporting signalling. In this contribution, we will analyse valid early measurement results for reporting.
Discussion
In R15 LTE euCA, idle mode measurement was introduced to reduce the setup delay for CA when UE transits from RRC idle mode to RRC connected mode. And early measurement reporting basically reuses the similar principles of idle mode measurements in R15 LTE. In this section, we first look at storage and reporting of idle mode measurement and discuss how to ensure valid measurement results for early measurement reporting.
	[bookmark: _Toc5272262]5.6.20.2	Initiation
[bookmark: _Toc5272263]5.6.20.3	T331 expiry or st5.6.20.2	Initiation
While T331 is running, the UE shall:
1>	perform the measurements in accordance with the following:
2>	for each entry in measIdleCarrierListEUTRA within VarMeasIdleConfig:
3>	if UE supports carrier aggregation between serving carrier and the carrier frequency and bandwidth indicated by carrierFreq and allowedMeasBandwidth within the corresponding entry;
4>	perform measurements in the carrier frequency and bandwidth indicated by carrierFreq and allowedMeasBandwidth within the corresponding entry;
NOTE:	The fields s-NonIntraSearch in SystemInformationBlockType3 do not affect the UE measurement procedures in IDLE mode. How the UE performs measurements in IDLE mode is up to UE implementation as long as the requirements in TS 36.133 [16] are met for measurement reporting. UE is not required to perform idle measurements if SIB2 idle measurement indication is not configured.
4>	if the measCellList is included:
5>	consider the serving cell and cells identified by each entry within the measCellList to be applicable for idle mode measurement reporting;
4>	else:
5>	consider the serving cell and up to maxCellMeasIdle strongest identified cells whose RSRP/RSRQ measurement results are above the value(s) provided in qualityThreshold (if any) to be applicable for idle mode measurement reporting;
4>	store measurement results for cells applicable for idle mode measurement reporting within the VarMeasIdleReport;
3>	else:
4>	do not consider the carrier frequency to be applicable for idle mode measurement reporting;
1>	if validityArea is configured in VarMeasIdleConfig and UE reselects to a serving cell whose physical cell identity does not match any entry in validityArea for the corresponding carrier frequency:
2>	stop T331;



Based on the above descriptions for idle mode measurements in TS36.331[1], we can observe that if the carrier frequency cannot be configured as SCell with the camped serving carrier frequency, the UE does not consider the carrier frequency to be applicable for idle mode measurement reporting. That means the UE will clear up the invalid idle measurement results if the carrier frequency is not applicable for idle mode measurement reporting after cell reselection even if the UE has idle measurement results on the carrier frequency when it camps on the previous cell.
Observation 1: In rel-15 euCA, the UE will not store invalid idle measurement results after cell reselection.
	5.6.20.3	T331 expiry or stop
The UE shall:
1>	if T331 expires or is stopped:
2>	release the VarMeasIdleConfig;
NOTE:	It is up to UE implementation whether to continue IDLE mode measurements according to SIB5 configuration after T331 has expired or stopped.



When T331 expires or is stopped, the UE just releases the stored idle mode configuration. Handling of idle measurement results is not mentioned.
Observation 2: In rel-15 euCA, the UE will store idle measurement results after T331 expiry or T331 is stopped.
	[bookmark: _Toc535571355]5.6.5.3	Reception of the UEInformationRequest message
<<skipped parts>>
1>	if the idleModeMeasurementReq is included in the UEInformationRequest and UE has stored VarMeasIdleReport:
2>	set the measResultListIdle in the UEInformationResponse message to the value of idleMeasReport in the VarMeasIdleReport;
2>	discard the VarMeasIdleReport upon successful delivery of the UEInformationResponse message confirmed by lower layers;


[bookmark: _Toc4685242]Observation 3: In rel-15 euCA, the UE is required to delete the early measurement results only upon sending them via UEInformationResponse.
Based on observation 2 and observation 3, the UE may report stored idle measurement results even the UE has stopped idle mode measurement for a long time due to T331 expiry or stopping of T331. In this case, the UE may move from one side to another side of a cell. The neighbour cells for CA/DC setup may change. The stored idle measurement results are not valid, especially beam info. It is not suitable to report these stored idle measurement results to the network.
Observation 4: It is not suitable to report these stored idle measurement results to the network if the UE has stopped idle mode measurement due to T331 expiry or stopping of T331, as these results may not be valid any more.
[bookmark: _GoBack]In order to report valid measurement results to reduce the setup delay for CA/DC, we propose UE to discard the stored early measurement results when:
- The UE considers the carrier frequency is not applicable for idle mode measurement reporting after cell reselection; 
- The validity timer expires or is stopped.
Proposal 1: UE discards the stored early measurement results when:
- The UE considers the carrier frequency is not applicable for idle mode measurement reporting after cell reselection; 
- The validity timer expires or is stopped.
Conclusion
In this contribution, we discuss valid early measurement results for reporting in rel-15 euCA. We have the following observations.
Observation 1: In rel-15 euCA, the UE will not store invalid idle measurement results after cell reselection.
Observation 2: In rel-15 euCA, the UE will store idle measurement results after T331 expiry or T331 is stopped.
Observation 3: In rel-15 euCA, the UE is required to delete the early measurement results only upon sending them via UEInformationResponse.
Observation 4: It is not suitable to report these stored idle measurement results to the network if the UE has stopped idle mode measurement due to T331 expiry or stopping of T331, as these results may not be valid any more.
In order to report valid measurement results to reduce the setup delay for CA/DC, we propose:
Proposal 1: UE discards the stored early measurement results when:
- The UE considers the carrier frequency is not applicable for idle mode measurement reporting after cell reselection; 
- The validity timer expires or is stopped.
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