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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.
· Reusing existing measurement
After multiple meeting circles discussion, the following agreement achieved for the solution based on existing measurement [3].
	Issue 2-2-1: definition of ‘valid’ in solution based on existing measurement
· Agreements
· The measurements are considered valid if both of the following conditions are satisfied
· A) the measurement are performed within the last [X] seconds before it is reported
· X value is network configured. Signalling details are up to RAN2
· FFS on the X value(s) and will be decided by RAN4
· If X is not defined then no requirements will be introduced
· B) the reported measurement results satisfy measurement accuracy [at the measurement instance]
· FFS on side conditions



In our understanding, when and how network leverage the measurement results obtained during idle/inactive mode are left to network implementation. It means that even the measurement results are regarded valid at the reporting moment, they may be invalid when network take these results into account (e.g., in light burden cell, network would not setup CA immediately after entering connected mode). So the time validity judgement of the EMR results/ existing cell reselection results reported to network is hard to be “perfect”. To simply the discussion, as in legacy requirements, 5 seconds is widely used, it is suggested to be inherit.
In theory the measurement accuracy is the error between the measured result and the ideal result. UE performs measurement according to the network configured time/frequency domain resource. Then the measurement accuracy is evaluated at the measurement instance. Therefore it is common understanding that the reported measurement results are supposed to satisfy measurement accuracy at measurement instance.
Proposal 2: Existing measurement results are regarded as valid if the measurement is performed within the last [5] seconds before it is reported in option A.
Proposal 3: The reported measurement results satisfy measurement accuracy at the measurement instance in option B.
· 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. In RAN4#108 meeting, the starting point and ending point for the enhanced measurement solution is determined as below[4].
	Issue 2-3-3: starting point of the enhanced measurement
· Agreement: 
· For MT originating call, UE starts to perform additional measurement after paging reception. 
· And for MO call, UE starts to perform additional measurement after first RACH preamble transmission, i.e. Msg1.
· Note: the respective agreement can be used to derive requirements once feasibility of enhanced solution is confirmed
Issue 2-3-4: ending point of the enhanced measurement
· Agreement: 
· [bookmark: _Hlk144213885]The ending point of enhanced measurement at the reception of the RRC CONNECTED mode measurement configuration (the 1st RRC_reconfiguration message)
· Note: the respective agreement can be used to derive requirements once feasibility of enhanced solution is confirmed




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. When UE enters to connected mode, the RRC reconfiguration would be quickly indicated. Therefore the time duration from the agreed starting point to ending point (reception of 1st RRC_reconfiguration message) is about dozens of milliseconds. To obtain one complete FR2 L3 measurement, it would take about 40* SMTC. So it is not possible to acquire one complete FR2 measurement during the above time duration. In that sense the target scenario of the enhanced measurement solution is to get additional one or two samples where this measurement was executed but not completed during idle/inactive mode. However we think the gain of allowing UE perform enhanced measurement just dozens of milliseconds before RRC reconfiguration needs more evaluation. Moreover from defining requirements perspective, the measurement requirement of the enhanced solution is hard to quantitatively specify.
Proposal 4: When UE enters to connected mode, according agreed starting point and ending point, the gain of allowing UE perform enhanced measurement just dozens of milliseconds before RRC reconfiguration is not outstanding. Furthermore the measurement requirement of the enhanced solution is hard to be quantitatively specified.
During the online/ offline discussion, some further enhanced solution was discussed which further extends the agreed ending point. One certain idea is to allow UE continue measuret on certain layer if the on-going layer is in one of the carriers in the MO configuration after UE enters to RRC connected mode. Then one possible consequence is that the event is faster triggered on the on-going measured layer than the MO which is not the aligned with the on-going measured MO. From network perspective, the additional introduced “priority-like” solution is not preferred as the motivation of on-going measurement is for CA setup rather than mobility.
Observation 1: The solution of allowing UE continue measurement on certain layer after RRC reconfiguration further extends the agreed ending point.
Proposal 5: The solution of allowing UE continue measurement on certain layer after RRC reconfiguration may fasten event trigger on the MO which is aligned with the on-going measured layer than the other MOs. This may cause some “unfair” factor from network side. 
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 6: 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 7: 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: Existing measurement results are regarded as valid if the measurement is performed within the last [5] seconds before it is reported in option A.
Proposal 3: The reported measurement results satisfy measurement accuracy at the measurement instance in option B.
Proposal 4: When UE enters to connected mode, according agreed starting point and ending point, the gain of allowing UE perform enhanced measurement just dozens of milliseconds before RRC reconfiguration is not outstanding. Furthermore the measurement requirement of the enhanced solution is hard to be quantitatively specified.
Observation 1: The solution of allowing UE continue measurement on certain layer after RRC reconfiguration further extends the agreed ending point.
Proposal 5: The solution of allowing UE continue measurement on certain layer after RRC reconfiguration may fasten event trigger on the MO which is aligned with the on-going measured layer than the other MOs. This may cause some “unfair” factor from network side. 
Proposal 6: For enhanced FR2 measurement, to guarantee the measurement accuracy, the measurement samples are not supposed to be reduced.
Proposal 7: 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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