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[bookmark: _Ref488331639]Introduction 
The objective for idle/inactive measurement enhancement to support fast SCG/SCell setup was revised as follows in RAN#102[1]:
	To study and specify how to reuse the IDLE/INACTIVE mode measurement results which are to be reported during and/or after RRC connection setup/resume in order to improve SCell/SCG setup delay [RAN4, RAN2], including:
· Availability and validation of the IDLE/INACTIVE mode measurement results to be reported [RAN4]; and
· Definition of corresponding RRM requirements [RAN4]; and
· If necessary based on RAN4 outcome, definition of corresponding signalling support [RAN2].

Note 6: RAN4 will coordinate in due course with RAN2 to start the work.
Note 7: R4-2220415 serves as baseline for future work in RAN4
Note 8: With exception of the above scenarios, enhancements on IDLE/INACTIVE mode measurements and on UE behavior in IDLE/INACTIVE mode are not in scope.


The solution based on enhanced measurements was precluded from the WID scope according to the update. In this contribution, we would like to further discuss the open issues for the solutions based on existing measurement.
[bookmark: _Ref178064866]Discussion
Clarifications on solutions
According to RAN4 agreements, the enhancements based on existing measurement include the following two solutions:
· Solution1: R16 EMR + validation timer.
· Solution2: Reporting of the measurement results for cell reselection + validation timer. 
For solution1, it is an enhancement for R16 EMR, i.e., UE performs validity check for R16 EMR measurement results and only reports the valid results to NW. If solution1 is applied, it seems that there is no need to report legacy R16 EMR measurement. 
For solution2, it is introduced for non-EMR capable UE, thus R16 EMR/solution1 cannot be coexisted with solution2. 
Based on above discussions, only one type of measurement can be configured for a UE.
[bookmark: _Toc158990009]Coexistence of R16 EMR, R18 eEMR and R18 reporting of measurement results for cell reselection is not supported.
Solution1
2.2.1 Validation timer configuration
In previous RAN4#109, the following validity conditions were agreed for the solutions based on existing measurements:
	· The measurements results are considered as valid if both of the following conditions are satisfied: 
· If accuracy requirements are met, the measurement results are valid for IDLE/INACTIVE measurements within the last X seconds before msg1 transmission for RRC resume/setup request.
· X value is network configured. If network doesn’t provide configuration of X, UE is not required to perform validity check. 
· Candidate values for X: 5s, 10s, 20s, 50s, 100s.
· The reported measurement results satisfy measurement accuracy at the measurement instance.


Regarding how to configure the validation timer, we may have the following alternatives as discussed in email [AT124][501]:
- Alt1: The validation timer can be configured in RRCRelease and can be updated by SIB11 in each cell, i.e., similar behavior as R16 EMR.
- Alt2: The validation timer is only configured in SIB11.
For solution1, the configuration principle applied for R16 EMR can be followed since it is the enhancement on top of R16 EMR, i.e., the MeasIdleConfig in RRCRelease and the MeasIdleConfigSIB in SIB11 can be extended to include the validation timer value. The UE stores the validation timer value configured in RRCRelease and updates the value based on the configuration in SIB11 in each cell.
[bookmark: _Toc158990010]For R18 eEMR, the validation timer value is configured in RRCRelease and can be updated by the value in SIB11 (i.e., similarly as R16 EMR). 
2.2.2 Validity check on measurement results
As specified in current specification, UE performs measurement reporting by including the content stored in VarMeasIdleReport. The corresponding text is copied as follows:
	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 VarMeasIdleReport, 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;


For R18 eEMR, it was agreed that only the valid results can be are reported to the NW. Therefore, the invalid measurement results shall be removed from the UE variable when UE performs R18 eEMR measurement reporting.
	· Agreements:
· In new reporting in R18, UE does not report the invalid results to NW.


[bookmark: _Toc158990011]The invalid measurement results shall be removed from VarMeasIdleReport when UE performs R18 eEMR measurement reporting.
The measurement results stored in VarMeasidleReport might be obtained at different time instance for different frequency, so the validity check can be performed for each measID or frequency. 
[bookmark: _Toc158990012]The validity check is performed per measID/frequency for the measurement results stored in VarMeasIdleReport. 
2.2.3 Measurement reporting
For R16 EMR, UE measures the target frequencies during RRC_IDLE/INACTIVE according to the EMR configuration. The measurement results are stored in UE variable VarMeasIdleReport. Upon the initiation of RRC resume/setup procedure, if the reporting of EMR is supported based on idleModeMeasurementsNR in SIB1, the UE can include the idleMeasAvailable indication in RRCSetupComplete/RRCResumeComplete message to inform the NW of the availability of idle/inactive measurement results.
Compared to R16 EMR, R18 eEMR is focused on the validity check for idle/inactive measurement results. Since there is no additional information that needs to be reported, it is enough to reuse the R16 EMR measurement reporting framework to accommodate R18 eEMR.
[bookmark: _Toc158990013]idleModeMeasurementsNR in SIB1 and idleMeasAvailable are reused for R18 eEMR.
Solution2
2.3.1 Storage of cell reselection measurement results
According to current specification, UE will not store the measurement results during idle/inactive if EMR is not supported/configured. While as one of the solutions for R18 eEMR, the measurement results for cell re- selection can be reported to NW, further discussion is needed on how to store the corresponding measurement results.
For R16 EMR, the UE variable VarMeasIdleReport is applied to store the measurement results and the contents to be stored include carrier frequency, cell/beam measurement results for neighbour cells and cell measurement results for serving cell. For cell re-selection, what mainly concern is carrier frequency, cell measurement result for serving cell and neighbour cells. Considering that the outcomes for cell reselection can be covered by the format of VarMeasIdleReport, it is proposed to reuse the VarMeasIdleReport for the storage of cell reselection measurement results.
[bookmark: _Toc158990014]The UE variable VarMeasIdleReport is reused to store the measurement results for cell reselection. 
2.3.2 Measurement reporting
For the reporting of measurement results for cell reselection, the same behaviour as R16 EMR can be simply reused considering that solution2 also aims to provide idle/inactive measurement results to the NW for fast SCG/SCell setup, which is essentially the same as R16 EMR and solution1.
[bookmark: _Toc158990015]The R16 EMR measurement reporting framework is reused for R18 reporting of measurement results for cell reselection.
2.3.3 Validation timer configuration and validity check
[bookmark: _GoBack]As discussed in section 2.2.1, the validation timer value can be configured in RRCRelease and SIB11. While for solution2, it is introduced for non-EMR capable UE and it is not necessary to require a UE to read SIB11 only for validation timer configuration if EMR is not supported. Therefore, the validation timer value for solution2 can be provided in RRCRelease message.
[bookmark: _Toc158990016]For R18 reporting of measurement results for cell reselection, the validation timer value is configured in RRCRelease. 
For the validity check, the same behavior as for solution1 can be followed. 
[bookmark: _Toc158990017]The validity check for the measurement results for cell reselection is performed following the same way as solution 1.
Conclusion
Based on the discussion above, we have the following proposals:
Proposal 1	Coexistence of R16 EMR, R18 eEMR and R18 reporting of measurement results for cell reselection is not supported.
Proposal 2	For R18 eEMR, the validation timer value is configured in RRCRelease and can be updated by the value in SIB11 (i.e., similarly as R16 EMR).
Proposal 3	The invalid measurement results shall be removed from VarMeasIdleReport when UE performs R18 eEMR measurement reporting.
Proposal 4	The validity check is performed per measID/frequency for the measurement results stored in VarMeasIdleReport.
Proposal 5	idleModeMeasurementsNR in SIB1 and idleMeasAvailable are reused for R18 eEMR.
Proposal 6	The UE variable VarMeasIdleReport is reused to store the measurement results for cell reselection.
Proposal 7	The R16 EMR measurement reporting framework is reused for R18 reporting of measurement results for cell reselection.
Proposal 8	For R18 reporting of measurement results for cell reselection, the validation timer value is configured in RRCRelease.
Proposal 9	The validity check for the measurement results for cell reselection is performed following the same way as solution 1.
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