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1. Introduction

In RAN #98-e meeting, the revised WID on further NR mobility enhancements was approved [1]. One of the objectives is about FR2 SCell/SCG setup/resume, the details are duplicated as following:
	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 5: RAN4 will coordinate in due course with RAN2 to start the work.

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



In last meeting, there is discussion on FR2 SCell/SCG setup/resume, and a WF was approved [1], witch is also served as baseline for furure work in RAN4 as suggested in the updated WID. This contribution provides further discussion on this topic.

2. Discussion 
According to the updated WID, the objective is 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. In general, at least three issues need to be considered: how to guarantee the validation of measurement reports, when and how to report, and the RRM requirements.
One important issue is how to guarantee the validation of measurement results obtained during IDLE/INACTIVE mode. In our view, the measurement results can be considered as valid from two aspects: UE has complete/finish the measurement, i.e. the measurement accuracy can be met, and the measurement results are useful. i.e. the reported measurement results are not out of date.

Proposal 1: the measurement results are considered as valid when the measurement is finished (i.e. measurement accuracy are satidfied) and the measurement results are not out-dated.   
Currently, the IDLE/INACTIVE mode measurements include two scenarios: EMR (Early Measurement Report) measurement (idle/inactive Mode CA/DC Measurements), measurement for cell re-selection. EMR was introduced in Rel-16. The motivation of EMR is to reduce delay setting up MR-DC and/or CA by perfoming measurement on inter-frequency CA and DC candidate frequencies/cells and E-UTRAN inter-RAT DC candidate frequencies/cells in idle mode and/or inactive mode. According to RAN2 spec, the Idle mode measurements are performed when timer T331 is running. The start of T331 is upon receiving RRCRelease message with measIdleDuration. According to TS 38.133, for inter-frequency carriers configured for idle mode CA/DC measurements, the UE shall be capable of performing SS-RSRP and SS-RSRQ measurements of the carriers, and the UE physical layer shall be capable of reporting SS-RSRP and SS-RSRQ measurements of the carriers configured for idle mode CA/DC measurements to higher layers, with measurement accuracy as specified in clauses 10.1.4B and 10.1.5B and 10.1.9B and 10.1.10B, respectively. If the improvement on SCell/SCG setup delay is based on IDLE/INACTIVE CA/DC measurement (EMR), the timer T331 can be reused to determine whether the meaaurement results are valid. In detail, when UE returns to RRC connected mode after T331 has expired, it is expected that UE complete the measurement and the measurement accuracy is satisfied. 

In addition, it is necessary to find a way to make sure the results are not out of date. The possible scenario is that after T331 has expired, there may be a long time before UE peform RRC resume/setup. As a result, the reported measurement results may be out of date, especially for FR2. Radio conditions may change rapidly in FR2, which means for FR2 deployment idle mode measurement reported in connected mode may indicate wrong cell to be used for SCell/SCG setup/resume. As for how to solve above issues, one possible solution is that the measurement are performed within the last [X] seconds before it is reported. There may be other solutions, can be further discussed.
Proposal 2: if the improvement on SCell/SCG setup delay is based on idle/inactive CA/DC measurement (EMR) results, the reported results can be considered as valid when it is report after T331 has expired and the reults are not out-dated. The criterion of not out-dated can be further discussed.  
For the case that the the improvement on SCell/SCG setup delay is based on normal idle/inactive measurement (i.e. the measurement for cell re-selection), more discussion is needed. Firstly, there is no measurement report for cell re-selection measurement, no accuracy requirements are specified. Secondly, similar like CA/DC measurement, how to guaratee the results are not out-dated need further study.
According to current spec, there are two ways to report idle/inactive measurement results: in RRCResumeComplete (or RRCSetupComplete) or after UE in connected mode. Taking RRCResumeComplete as an example, the details are duplicated as following. 
	TS 38.331

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;

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;

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;




The other way to report the measurement results in idle/inactive state is in connected mode, in detal in UEInformationResponse message. the details are duplicated as following.  
	TS 38.331

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;


Since the improvement on SCell/SCG setup delay is based on IDLE/INACTIVE mode measurement results, in our view, both above two report approaches can be reused for improvement on SCell/SCG setup delay.
Proposal 3: for improvement on SCell/SCG setup delay, the idle/inactive measurement results can be reported in followinng two ways:

· in RRCResumeComplete (or RRCSetupComplete) message
· after UE in connected mode (i.e. in UEInformationResponse message)
3. Conclusion
This contribution provides discussion on FR2 SCell/SCG setup/resume. The proposals are:
Proposal 1: the measurement results are considered as valid when the measurement is finished (i.e. measurement accuracy are satidfied) and the measurement results are not out-dated.   

Proposal 2: if the improvement on SCell/SCG setup delay is based on idle/inactive CA/DC measurement (EMR) results, the reported results can be considered as valid when it is report after T331 has expired and the reults are not out-dated. The criterion of not out-dated can be further discussed.  
Proposal 3: for improvement on SCell/SCG setup delay, the idle/inactive measurement results can be reported in followinng two ways:

· in RRCResumeComplete (or RRCSetupComplete) message

· after UE in connected mode (i.e. in UEInformationResponse message)
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