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1	Introduction
A WF on Rel-18 Mobility enhancement was approved in RAN4#106 meeting [1].
	7. 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 this contribution, we discuss 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.
2	Discussion
	Issue 2-1-1: scope of improvement on SCell/SCG setup delay
· Agreement
· RAN4 shall focus on inter-band target cell in FR2. If final solution to be agreed can cover intra-band and FR1 without extra standardization effort, it is unnecessary to exclude these two scenarios.
Issue 2-1-2: solutions to improve SCell/SCG setup delay
· Candidate solutions:
· Solution 1: Reuse existing measurement, including legacy measurement for cell re-selection and EMR
· Solution 2: introduce new measurement starting from RRC setup/resume
· Solution 3: Reuse existing measurement and introduce new measurement starting from RRC setup/resume.
· [bookmark: _Toc127535755]Agreement
· UE is allowed to reuse existing measurement, including legacy measurement for cell re-selection and EMR. 
· UE is allowed to perform addition measurement starting from RRC connection setup/resume procedure.
· RAN4 can continue discussion on the feasibility of doing additional measurement starting from RRC setup/resume, and requirements shall be defined if feasible solution is agreed. 
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In EMR procedure UE performs RRM measurement after it enters idle/inactive mode and before timer T331 expires. When T331 expires, it is up to the UE implementation whether to perform idle-mode DC/CA measurement and these measurement results could be not valid to network.
[image: ]
RAN4 should align the definition of ‘available’ and ‘valid’. ‘Available’ means that there have results stored in the memory after UE finished measurement. Valid should be considered from both UE and network side. Network can assume the reported results are ‘valid’ based on UE assisted information or UE satisfied some predefined conditions.
The conditions can be further discussed, such as UE measurement was taken during the last [5] seconds before UE starts SCell/SCG setup. The UE assisted information can also be reported with measurement results to inform network of the validitions.
Proposal 1: ‘Available’ means that there have results stored in the memory after UE finished measurement.
Proposal 2: ‘Valid’ should be considered from both UE and network side. Network can assume the reported results are ‘valid’ based on UE assisted information or UE satisfied some predefined conditions.
As stated in the new objective#7, the IDLE/INACTIVE mode measurement results can only be achieved before RRC connection setup/resume, but results can be reported during and/or after RRC connection setup/resume
[bookmark: _Toc118747212][bookmark: _Toc118644195]UE may perform validation of available measurements even after RRC connection setup/resume, which implies that the measurement results can be reported in connected mode before Scell/SCG setup. In our view, the measurement results can be IDLE/INACTIVE mode measurement results including EMR results and non-EMR results, and the results achieved from new measurement procedure before Scell/SCG setup.
Proposal 3: The measurement results to be reported for validation can be IDLE/INACTIVE mode measurement results including EMR results and non-EMR results, and/or the results achieved from new measurement procedure before Scell/SCG setup.
No matter that the EMR measurement results are not available or invalid, the UE can initiate the new measurement procedure when UE requests RRC connection setup/resume. If the EMR results are invalid, RAN4 to study whether and how to report the invalid EMR results.
Proposal 4: RAN4 to study whether and how to report the invalid EMR results.No matter the EMR results are invalid or not, UE can initiate the new measurement procedure when UE requests RRC connection setup/resume. 
Before Scell/SCG setup, the RRC connection window can be very short, a full FR2 cell identification/measurement period could be very challenge. Potential solutions can be considered and evaluated, e.g.,
· one-shot measurement instead of legacy L3 measurement, or
· reduced number of measured RS samples, or 
· faster L1 measurement under sync assumption
New measurement procedure can be triggered by RRC connection setup/resume and executed before SCell/SCG setup finished. How the performance of new measurement procedure can be guaranteed should also be discussed, e.g., the accuracy is under the condition of Idle/inactive or RRC connected mode. Whether to define new measurement procedure for validation needs to be clarified. And how to define requirements for new measurement procedure for validation can be discussed later.
Proposal 5: New measurement procedure can be triggered by RRC connection setup/resume and executed before SCell/SCG setup finished. 
Besides, reducing beam sweeping factor is also under discussion in RRC connection state. No decision should be made for Idle/inactive state before any conclusion is achieved in RRC connection. As baseline, RAN4 shall not reduce the scaling factor of Rx beam sweeping when defining requirements for the new measurement during RRC connection setup/resume. 
Proposal 6: As baseline, RAN4 shall not reduce the scaling factor of Rx beam sweeping when defining requirements for the new measurement during RRC connection setup/resume.
3	Conclusion
Proposal 1: ‘Available’ means that there have results stored in the memory after UE finished measurement.
Proposal 2: ‘Valid’ should be considered from both UE and network side. Network can assume the reported results are ‘valid’ based on UE assisted information or UE satisfied some predefined conditions.
Proposal 3: The measurement results to be reported for validation can be IDLE/INACTIVE mode measurement results including EMR results and non-EMR results, and/or the results achieved from new measurement procedure before Scell/SCG setup.
Proposal 4: RAN4 to study whether and how to report the invalid EMR results.No matter the EMR results are invalid or not, UE can initiate the new measurement procedure when UE requests RRC connection setup/resume.
Proposal 5: New measurement procedure can be triggered by RRC connection setup/resume and executed before SCell/SCG setup finished. 
Proposal 6: As baseline, RAN4 shall not reduce the scaling factor of Rx beam sweeping when defining requirements for the new measurement during RRC connection setup/resume.
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Figure 1: SCell Setup delay — Note that RRC delay is not included in the simulation scenarios
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