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1 Introduction

In this contribution, we discuss availability indication in early measurements.
2 Discussion
When a UE is configured with early measurements, the UE is required to measure the configured carrier frequencies of LTE/NR until T331 expiry. Additionally, network provides indication in system information whether UE can provide availability of the measurement results to the network, while camping on a cell. In R15 LTE euCA, the indication only indicates whether UE can process indication of idle/inactive measurements (i.e. idleModeMeasurements). In R16 eDCCA early measurements, the two indications are introduced in the running CR for 38.331 for DCCA enhancements [1], for LTE and NR respectively.
Therefore, indication for LTE (i.e. idleModeMeasurementsEUTRA-r16) indicates that a UE that is configured for EUTRA idle/inactive measurements shall perform the measurements while camping in the cell and report availability of these measurements, and indication for NR indicates same UE procedure for NR measurements. Therefore, even if both LTE and NR frequencies are configured from source cell, UE only needs to measure NR frequencies if current serving cell indicates only NR in system information.
However, when UE reports the measurements after receiving request from network, the UE reports any available measurement results and it is not affected by indication in the system information. This procedure is described as following in the current running CR [1]:
	5.3.13.4
Reception of the RRCResume by the UE

…

3>
if the idleModeMeasurementReq is included in the RRCResume message:

4>
set the measResultIdleEUTRA in the RRCResumeComplete message to the value of measReportIdleEUTRA in the VarMeasIdleReport, if available;

4>
set the measResultIdleNR in the RRCResumeComplete message to the value of measReportIdleNR in the VarMeasIdleReport, if available;

4>
discard the VarMeasIdleReport upon successful delivery of the RRCResumeComplete message is confirmed by lower layers;

…


	5.7.10.3
Reception of the UEInformationRequest message

Upon receiving the UEInformationRequest message, the UE shall, only after successful security activation:
1>
if the idleModeMeasurementReq is included in the UEInformationRequest and the UE has stored VarMeasIdleReport that contains measurement information concerning cells other than the PCell:

2>
set the measResultIdleEUTRA in the UEInformationResponse message to the value of measReportIdleEUTRA in the VarMeasIdleReportEUTRA, if available;

2>
set the measResultIdleNR in the UEInformationResponse message to the value of measReportIdleNR in the VarMeasIdleReport, if available;

2>
discard the VarMeasIdleReport upon successful delivery of the UEInformationResponse message confirmed by lower layers;


According to the text procedure above, UE includes any available measurements results of LTE and NR, regardless of the indication in system information. Therefore, even if the serving cell indicates only NR for early measurement, the UE may report not only NR but also LTE measurement results, if the UE has performed LTE measurements in the previous serving cell.
Observation 1: Even if current serving cell indicates only NR for early measurements in system information, the UE may also include LTE measurement results, if available.

 Regarding this un-wanted results in the early measurement reporting, RAN2 expected that RAN4 would define validity requirements to avoid out-dated measurement results. If validity requirements are defined, previous measurement results will be discarded after certain time has elapsed, so that the old ones will not be included in the early measurement reporting.
 However, such requirement was not defined by RAN4. Requirement for early measurement reporting defined by RAN4 is that UE is required to perform measurement on the configured carriers until T331 expiry with satisfaction of measurement requirement and no specified requirement after T331 expiry. Therefore, if there is no storage problem, the UE may store all the measurement results which has performed after T331 start so that the unnecessary reporting described in observation 1 may still occur.
Observation 2: Requirement for validity of storing early measurement results was not specified by RAN4. Therefore, UE may store all the measurement results which has performed after T331 start.
Observation 3: If UE accumulates measurement results until T331 expiry, unnecessary measurement results in the reporting cannot be avoided.
In order to avoid the unnecessary reporting, two ways can be considered – explicit request by network or implicit filtering of measurement results based on the indication in system information.
 As discussed in [2], early measurement request (i.e. idleModeMeasurementReq-r16) may indicate which RAT to be reported by UE. Such a case that current serving cell indicates NR in system information but many neighbour cells indicates both LTE and NR, it is high possibility that a UE is containing measurement results of both LTE and NR. In this case, if idleModeMeasurementReq in RRC(Connection)Resume or UEInformationRequest message indicates only NR, the UE does not need to report LTE measurements. Furthermore, even if the serving cell is broadcasting both RATs in the indication, the network can selectively request which RAT to report. (e.g. if UE is only interested in NR results, then it would request only NR). As indication in system information is cell-specific, it brings much more flexibility to the network and reduces signalling load to the UE.
Proposal 1-a: To avoid including unnecessary measurement results upon reporting, idleModeMeasurementReq-r16 in UEInformationRequest or RRC(Connection)Resume is defined as type of ENUMERATED {eutra, nr, both}. Based on this, UE includes measurement results of only indicated RAT(s).
 As an implicit solution, if new type seems not necessary, indication in the system information can be used. According to current running CR [1], the indication in the system information indicates that a UE that is configured for the indicated RAT shall perform measurements and report availability of the measurements. Here, upon reporting, additional condition can be added that UE includes measurement results if corresponding RAT is indicated by the indication in system information. Text proposal regarding this procedure is provided in Annex.
Proposal 1-b: To avoid including unnecessary measurement results upon reporting, UE includes measurement results of LTE/NR if corresponding RAT is indicated in system information. Take provided TP into consideration.
Proposal 2: Discuss how to avoid including unnecessary measurement results upon reporting. Take Proposal 1-a and 1-b into consideration with provided text proposal.
3 Conclusion
In conclusion, we propose the followings:
Observation 1: Even if current serving cell indicates only NR for early measurements in system information, the UE may also include LTE measurement results, if available.

Observation 2: Requirement for validity of storing early measurement results was not specified by RAN4. Therefore, UE may store all the measurement results which has performed after T331 start.
Observation 3: If UE accumulates measurement results until T331 expiry, unnecessary measurement results in the reporting cannot be avoided.
Proposal 1-a: To avoid including unnecessary measurement results upon reporting, idleModeMeasurementReq-r16 in UEInformationRequest or RRC(Connection)Resume is defined as type of ENUMERATED {eutra, nr, both}. Based on this, UE includes measurement results of only indicated RAT(s).
Proposal 1-b: To avoid including unnecessary measurement results upon reporting, UE includes measurement results of LTE/NR if corresponding RAT is indicated in system information. Take provided TP into consideration.
Proposal 2: Discuss how to avoid including unnecessary measurement results upon reporting. Take Proposal 1-a and 1-b into consideration with provided text proposal.
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Annex

This text proposal is based on R2-2003882, “CR for 38.331 for CA_DC_enhancements”.

	2>
if the UE has idle/inactive measurement information concerning cells other than the PCell available in VarMeasIdleReport:

3>
if the idleModeMeasurementReq is included in the RRCResume message:


4>
set the measResultIdleEUTRA in the RRCResumeComplete message to the value of measReportIdleEUTRA in the VarMeasIdleReport, if available, and if the SIB1 contains idleModeMeasurementsEUTRA;

4>
set the measResultIdleNR in the RRCResumeComplete message to the value of measReportIdleNR in the VarMeasIdleReport, if available, and SIB1 contains idleModeMeasurementsNR;

4>
discard the VarMeasIdleReport upon successful delivery of the RRCResumeComplete message is confirmed by lower layers;

3>
else:

4> if the SIB1 contains idleModeMeasurementsNR and the UE has NR idle/inactive measurement information concerning cells other than the PCell available in VarMeasIdleReport; or

4>
if the SIB1 contains idleModeMeasurementsEUTRA and the UE has E-UTRA idle/inactive measurement information available in VarMeasIdleReport: 
5>
include the idleMeasAvailable;


	5.7.10.3
Reception of the UEInformationRequest message

Upon receiving the UEInformationRequest message, the UE shall, only after successful security activation:

1>
if the idleModeMeasurementReq is included in the UEInformationRequest and the UE has stored VarMeasIdleReport that contains measurement information concerning cells other than the PCell:

2>
set the measResultIdleEUTRA in the UEInformationResponse message to the value of measReportIdleEUTRA in the VarMeasIdleReportEUTRA, if available, and if the SIB1 contains idleModeMeasurementsEUTRA;
2>
set the measResultIdleNR in the UEInformationResponse message to the value of measReportIdleNR in the VarMeasIdleReport, if available, and SIB1 contains idleModeMeasurementsNR;

2>
discard the VarMeasIdleReport upon successful delivery of the UEInformationResponse message confirmed by lower layers;



1/4

