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Introduction
In R18 WI on Further NR Mobility, the Objective #7 on Enhancements improvement on FR2 scell/SCG setup/resume is revised in [RP-223520]. The revised objective is duplicated as below [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 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.



This contribution provides analysis on this revised objective.
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In RAN4#106 meeting, the below agreement is achieved for the improvement on SCell/SCG setup delay [2]. It means that both cell reselection measurements and EMR measurements can be considered for Rel-18 enhancements to SCell/SCG setup.
	· Agreement
· UE is allowed to reuse existing measurement, including legacy measurement for cell re-selection and EMR. 


From this point of view, R16 EMR and R18 enhancement of SCG setup are independent features.
Proposal 1: R16 EMR and R18 enhancement of SCG setup are independent features.
In addition, it is not expected to utilize the measurement results which were originated from CONNECTED mode before UE enters IDLE/INACTIVE mode. The validity of these measurement results is doubted as the results are obtained during previous connected mode. Moreover based on typical UE implementation, the measurement results would be clear up when UE enters to idle/inactive mode.
Proposal 2: Not to consider measurement originated from CONNECTED mode before UE enters IDLE/INACTIVE mode.
· Reusing existing measurement
According to the revised objective #7, RAN4 will study how to use the existing measurements (if any) achieved in idle/inactive mode. ‘Available’ means that measurement results are stored in the memory when UE is required to report measurement results or indicate available measurement indication. In R16 EMR, the “available” concept has already been applied. Then the controversial point is how to define “validity”. Some options are under discussion in RAN4#106bis meeting [3].
	· Agreements in RAN4#106-bis-e:
· Candidate criteria for measurements validity definition
· A) the measurement are performed within the last [X] seconds before it is reported
· B) the reported measurement results satisfy measurement accuracy
· C) variation of serving cell RSRP/RSRQ does not exceed [Y] dB
· FFS whether a single or several criteria should be used for measurements validity definition.



Regarding option B, we don't think it is supposed to be regarded as a condition of “validation” definition. It is a kind of test related condition. 
Option C is to compare the measurement result of serving cell at the moment measuring on EMR carrier to the measurement result of serving cell at the moment UE starts to report. The key point is whether the measurement results of serving cell are stored at the time of each EMR carrier measurement. To our knowledge, serving cell measurement results are updated frequently, however the measurement periodicity of EMR carrier is much longer especially when multiple EMR carriers are to be measured. It would increase storage burden for UE if it is required to store the past measurement results at each EMR carrier measurement moment.
In general, when and how network use these information are left to network implementation. It means that even the measurement results are valid at the reporting moment, they may be invalid when network take these results into account (e.g., in light burden cell). So the validity judgement of the EMR results/ existing cell reselection results reported to network is hard to be “perfect”.  So a simple and easy-to-achieve criterion is preferred. We think Option A is a good trade-off. As in legacy requirements, 5 seconds is widely used, it is suggested to be inherit.
Proposal 3: Existing measurement results are regarded as valid if the measurement is performed within the last [5] seconds before it is reported (Option A).
· UE capable of EMR measurement
Another open issue is whether indicate validity indication to network. As we know in R16 EMR, the “available” concept is applied. Taking RRC resume procedure (for Inactive UE) as an example, there are two cases. For the below two existing cases, availability judgement has been executed:
- If the idleModeMeasurementReq is included in the RRCResume message, if the EMR measurement results are available, UE is to report the corresponding results in the RRCResumeComplete message. 
- If the idleModeMeasurementReq is not included in the RRCResume message, UE indicates idleMeasAvailable in the RRCResumeComplete message to network (if UE has available measurements).
	
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;




	idleMeasAvailable
Indication that the UE has idle/inactive measurement report available.



In terms of effect, indicating a validity indicator to network is the same as UE autonomous making judgement. As the judgement of “availability” has already be specified, to reuse the legacy procedure as much as possible, we prefer to not introduce new indication. Without explicit “validity” indication, the possible UE behaviour can be (taking UE supporting EMR as an example):
-For inactive UE, if the idleModeMeasurementReq is included in the RRCResume message, if the EMR measurement results are available, UE can additionally make a judgement whether these measurement results are acquired with 5 seconds. If the measurement results are available and valid, UE can report the corresponding results in the RRCResumeComplete message. 
-For Idle UE and Inactive UE for whom the idleModeMeasurementReq is not included in the RRCResume message, similar principle as above can be followed. When the measurement results are available and valid, UE can indicate an indication to network in the RRCSetupComplete/ RRCResumeComplete message. 
As UE is able to make decision whether the current measurement results are valid or not, we don’t observe the necessity of introducing additional indication.
Proposal 4: As UE capable of EMR is able to make decision whether the current measurement results are valid or not, the necessity of introducing indication of validity status is not observed.
· UE not capable of EMR measurement
For UE which is not capable of EMR, if the measurement results during idle/inactive mode are available and valid, UE can report these results to network when it enters to connected mode. How to support the reporting procedure is up to RAN2.
Proposal 5: For UE which is not capable of EMR, when the measurement results during idle/inactive mode are available and valid, UE can report these results to network when it enters to connected mode. How to support the reporting procedure is up to RAN2.
· Enhanced FR2 measurement
The main idea of enhanced measurement is that when UE enters to connected mode, UE continues performing measurement on the same frequency which is performing measurement during idle/inactive mode. 
To our knowledge, the latency of RACH procedure (control plane latency) from RRC_Idle/RRC_INACTIVE state to RRC_CONNECTED state was ever widespread evaluated in R16 study on self-evaluation towards IMT-2020 submission [3]. The conclusion is achieved in TS37.910 clause 5.7.2.1: 
“It is observed that NR fulfils the control plane latency requirement of 20ms in a wide range of configurations. If, in control plane procedure, the latency of step 7 and step 9 can be further reduced, the 10ms target as encouraged by ITU-R can be achieved in some cases.”
Even considering security procedure (typical 20ms), the time duration of RRC setup/resume procedure is dozens of milliseconds. 
If UE starts enhanced measurement from MSG1, there are about dozens of milliseconds before network indicates MO when UE enters to connected mode. Then the question is how much gain would be achieved by allowing UE perform enhanced measurement just dozens of milliseconds in advance. 
Moreover if the newly configured MOs in connected mode are not aligned with the frequency layer to be measured in the IDLE/INACTIVE mode, UE would not continue enhanced measurement on the old frequency layer when new MO in connected mode is configured. 
If all newly configured MOs align with the frequency layers to be measured in the IDLE/INACTIVE mode, UE can directly follow the measurement requirements in connected mode. We think UE is allowed to continue the measurements in CONNECTED mode in this case, but it is not required. UE can utilize the measured samples during connection procedure, or UE can restart legacy measurement in connected mode. No new requirements for enhanced measurement are expected.
[bookmark: _Hlk141205234]Proposal 6: It is up to UE implementation to continue the measurements in CONNECTED mode if all newly configured MOs align with the frequency layers to be measured in the IDLE/INACTIVE mode. No new requirements for enhanced measurement are expected.
To avoid the instant channel impact, several physical measurement samples shall be linear averaged. Using one or less physical measurement samples to present of the cell quality is not preferred, as such measurement accuracy is low and it would degrade the performance robustness. 
Proposal 7: For enhanced FR2 measurement, to guarantee the measurement accuracy, the measurement samples are not supposed to be reduced.
As we know, UE shall sweep the RX beams to perform FR2 L3 mobility measurement. For FR2 L3 measurement in both idle/inactive mode and connected mode, the RX beam number is 8. We don’t think UE will apply a special implementation to reduce the RX beam sweeping number during the RRC connection setup/resume procedure, as the time duration is very short and afterwards UE will go back to normal implementation.
Proposal 8: For enhanced FR2 measurement, not to reduce the scaling factor of Rx beam sweeping during the RRC connection setup/resume procedure.
Conclusions
This contribution provides the consideration on improvement of FR2 SCell/SCG setup/resume in R18 mobility enhancement. The following proposals are provided:
Proposal 1: R16 EMR and R18 enhancement of SCG setup are independent features.
Proposal 2: Not to consider measurement originated from CONNECTED mode before UE enters IDLE/INACTIVE mode.
Proposal 3: Existing measurement results are regarded as valid if the measurement are performed within the last [5] seconds before it is reported (Option A).
Proposal 4: As UE capable of EMR is able to make decision whether the current measurement results are valid or not, the necessity of introducing indication of validity status is not observed.
Proposal 5: For UE which is not capable of EMR, when the measurement results during idle/inactive mode are available and valid, UE can report these results to network when it enters to connected mode. How to support the reporting procedure is up to RAN2.
Proposal 6: It is up to UE implementation to continue the measurements in CONNECTED mode if all newly configured MOs align with the frequency layers to be measured in the IDLE/INACTIVE mode. No new requirements for enhanced measurement are expected.
Proposal 7: For enhanced FR2 measurement, to guarantee the measurement accuracy, the measurement samples are not supposed to be reduced.
Proposal 8: For enhanced FR2 measurement, not to reduce the scaling factor of Rx beam sweeping during the RRC connection setup/resume procedure.
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