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1. Introduction 
In the RAN#107 meeting, the discussion mainly focused on the definition of ‘valid’ result based on existing measurement and UE behavior after receiving new MO configuration in connected mode. The latest progress was captured in the WF [1]. In this paper, we would continue to analyze the details of solutions on the existing measurement and enhanced measurement.
2. Discussion
2.1 Solutions based on existing measurement
	· Definition of ‘valid’ in solution based on existing measurement (Issue 2-2-3)
· Agreements:
· 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.



In the last meeting, the conditions of ‘valid’ measurement result with EMR measurement were discussed and still pending on whether the validity should be judged in terms of time dimension, power dimension or measurement accuracy. 
Regarding Option A, the similar criteria is also used as the condition to verified validity of results or whether the cell is known. To some extent, it reflects whether the measurement result is fresh and reliable enough to use for SCell setup. 
And for Option B, measurement accuracy shall be satisfied implicitly when UE perform the measurement and we do not think it needs to be specified as the condition used for verification. Besides, it may not be representative to use the measurement results which satisfying the measurement accuracy but were gained long time ago. This reported result does not necessarily guarantee that the measurement accuracy is still met at the time of reporting. 
As for Option C, as the concern raised by the companies, the RSRP/RSRQ of serving cell would be renewed once the new round measurements finished so that the measurement results performed long time ago is rarely recorded or saved for verification of power variation. 
To sum up, we suggest only consider the Option A as the criteria for measurement validity definition.
Proposal 1: RAN4 to use the Option A as the criteria for measurements validity definition
Moreover, on the top of the definition of validity criteria, the exceptional cases need to be listed. According to RAN2 procedure, the measurement for CA/DC setup is configured with a valid timer T331. When T331 is expired, UE will stop the measurement. Therefore, if the cell reselection occurred after the measurement for CA/DC setup was stopped due to expiration of T331 OR if the cell which the UE initiates the RRCSetupRequest is inconsistent with the cell when the UE stops EMR measurement, the EMR measurement result in idle/inactive mode will be invalid. 
Proposal 2: If the cell reselection occurred after the measurement for CA/DC setup was stopped due to expiration of T331 OR if the cell which the UE initiates the RRCSetupRequest is inconsistent with the cell when the UE stops EMR measurement, the EMR measurement result in idle/inactive mode will be invalid
2.2 Solutions based on enhanced measurement
For the solution based on additional measurement, the agreements reached in the last two meetings are shown in the following parts, which are related to the determination of potential starting point and ending point of additional measurement.
	In RAN4#106bis-e meeting
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. 
In RAN4#107 meeting
Issue 2-3-7: UE measurement behavior after receiving MO configuration in connected mode
· Candidate solutions:
· Option 1: requirements of existing measurement in connected mode shall not be impacted by enhanced measurement. UE is not expected to support parallel measurement of enhanced measurement and legacy connected mode measurement. (Apple)
· Option 2: NW expect the UE continues performing measurement even after RRC CONNECTED, if NW provide explicit measurement information for enhanced measurement, NW configure MO at RRC CONNECTED state for the same target frequency that UE is performing from RRC IDLE/INACTIVE. (QC)
· Tentative agreement in Ad-hoc:
· UE is [expected or allowed] 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
· FFS the UE measurement requirements, e.g., the delay or starting/ending point
· FFS if the configurations in IDLE/INACTIVE and CONNECTED mode are not 100% the same



· Issue 1: The starting point of the additional measurement
In terms of the starting point of additional measurement, it has been fully discussed at the feasibility study stage. Given the above agreement in RAN4#106bie-s meeting, which states that UE is allowed to perform addition measurement starting from RRC connection setup/resume procedure, we believe the starting point could be confirmed to be the point after paging reception for MT originating call and after first RACH preamble transmission, i.e. Msg1 for MO call.
[bookmark: OLE_LINK1][bookmark: OLE_LINK3]Proposal 3: 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
· Issue 2: The ending point of the additional measurement
The last meeting triggered the discussion on whether the additional measurement could be continued in CONNECTED mode. As the concern raised by companies, this solution may only be applied under the certain limitation which requires the MOs newly configured in connected mode are the 100% same as the configuration in IDLE/INACTIVE mode. And due to the current different RRM requirements specified during IDLE/INACTIVE mode and CONNECTED mode, it’s tricky to use the unified requirement to require the measurements which are started from IDLE/INACTIVE mode and continued in CONNECTED mode. From this perspective, we propose that no requirement shall be applied if additional measurement is continued when entering CONNECTED mode.
[bookmark: _Hlk142301505]Proposal 4: UE is allowed to continue the measurements in CONNECTED mode if all newly configured MOs 100% align with the frequency layers to be measured in the IDLE/INACTIVE mode and no requirements shall be applied
As for the case which the configurations in IDLE/INACTIVE and CONNECTED mode are not 100% the same, UE is supposed to follow new configurations in CONNECTED mode and no MOs configured in IDLE/INACTIVE mode is expected to measure. UE would stop the additional measurement before applying the MO configuration in connected mode and specifically before sending the RRCResumeComplete (for INACTIVE mode) or SecurityModeComplete (for IDLE mode) message.
Proposal 5: If the configurations in IDLE/INACTIVE and CONNECTED mode are not 100% the same, the additional measurement would be stopped before UE sends RRCResumeComplete/ SecurityModeComplete
2.3 [bookmark: _GoBack]LS related to RAN2
According to the guidance reached in the last meeting, LS for RAN2 is expected in RAN4#108 meeting to trigger RAN2 related work on signaling/procedure design of existing measurement in IDLE/INACTIVE mode and improved measurement. We put the RAN4 agreements ever reached which are related to RAN2 as below, which can consider to be involved in LS as information for reference. Further, Appendix attached shows draft version of LS.
	RAN4#104e meeting
<Agreement>:
· The enhanced measurement (if feasible) at least applies to scenarios that the EMR measurement results are unavailable or invalid.
RAN4#106 meeting
<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.
RAN4#106bis-e meeting
<Agreement>:
· Solution based on existing measurement and solution based on enhanced measurement are not mutual exclusive. The two solutions are be discussed in parallel.
· FFS: whether to introduce indication of availability and/or validity status of measurement results from UE to NW into the [existing] EMR reports.
RAN4#107 meeting
<Agreement>:
· In new reporting in R18, UE does not report the invalid results to NW.



Proposal 6: Send a LS in this meeting to trigger RAN2 related work including signaling/procedure support on existing measurement in IDLE/INACTIVE mode and additional measurement.
3. Conclusions
Proposal 1: RAN4 to use the Option A as the criteria for measurements validity definition
Proposal 2: If the cell reselection occurred after the measurement for CA/DC setup was stopped due to expiration of T331 OR if the cell which the UE initiates the RRCSetupRequest is inconsistent with the cell when the UE stops EMR measurement, the EMR measurement result in idle/inactive mode will be invalid
Proposal 3: 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
Proposal 4: UE is allowed to continue the measurements in CONNECTED mode if all newly configured MOs 100% align with the frequency layers to be measured in the IDLE/INACTIVE mode and no requirements shall be applied
Proposal 5: If the configurations in IDLE/INACTIVE and CONNECTED mode are not 100% the same, the additional measurement would be stopped before UE sends RRCResumeComplete/ SecurityModeComplete
Proposal 6: Send a LS in this meeting to trigger RAN2 related work including signaling/procedure support on existing measurement in IDLE/INACTIVE mode and additional measurement.
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1. Overall description
As per the guidance of objective 7 from WID (RP-223520), RAN4 has been working on improvement SCell/SCG setup delay through solution based on existing measurement and solution based on additional measurement. 
In more detail, RAN4 has reached agreements respectively related to Solution based on existing measurement (Part 1) and Solution based on additional measurement (Part 2) as follow: 
	Part 1: Solution based on existing measurement
RAN4#106 meeting
<Agreement>:
· UE is allowed to reuse existing measurement, including legacy measurement for cell re-selection and EMR. 
RAN4#106bis-e meeting
<Agreement>:
· Solution based on existing measurement and solution based on enhanced measurement are not mutual exclusive. The two solutions are be discussed in parallel.
· FFS: whether to introduce indication of availability and/or validity status of measurement results from UE to NW into the [existing] EMR reports.
RAN4#107 meeting
<Agreement>:
· In new reporting in R18, UE does not report the invalid results to NW.

	Part 2: Solution based on existing measurement
RAN4#104e meeting
<Agreement>:
· The enhanced measurement (if feasible) at least applies to scenarios that the EMR measurement results are unavailable or invalid.
RAN4#106 meeting
<Agreement>:
· 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.



For these two solutions, RAN4 would like to respectfully ask RAN2 to RAN4 agreements into account and provide corresponding signalling support.
1. Actions
To TSG RAN2
ACTION: RAN4 respectfully asks RAN2 to take RAN4 agreements into account and provide signalling support. 
1. Dates of next TSG RAN WG4 meetings
TSG RAN WG4 Meeting #108-bis		              9 – 13 October 2023			Xiamen, China
TSG RAN WG4 Meeting #109		              13 – 17 November 2023			Chicago, US
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