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1. Introduction 
In the RAN4#106bis-e meeting, RAN4 mainly discussed the issues on the candidate solutions respectively based on the existing measurement and enhanced measurement. Some progress was made in the discussion and the corresponding agreements were captured in the WF [1].
Therefore, we would like to provide further analyses solutions respectively based on the existing measurement and enhanced measurement.
2. Discussion
2.1 Solutions based on existing measurement
	· [bookmark: _Hlk108535890]Overall solution for UE which is configured with EMR measurement. (Issue 2-2-1)
· Agreements:
· FFS whether to introduce indication of availability and/or validity status of measurement results from UE to NW into the [existing] EMR reports.



Based on the above agreement, we list four possible ways on the status indication of early measurement results as below: 
Way 1: only indicate the availability but not to indicate the validity status
Way 2: only indicate the validity but not to indicate the availability status
Way 3: indicate none of availability and validity status
Way 4: indicate both availability and validity status 
Before discussing the necessity of validity status of EMR measurement results, maybe firstly we need to have the alignment on ‘what is the available measurement results for EMR’. In our interpretation, ‘available measurement results’ only means UE has ever performed EMR and stored the measurement results in the memory without validity verification. Therefore, if only the availability is indicated as Way 1, then all the measurement results are possible to be reported including the results acquired long time ago or the quality of cells have varied a lot. After receiving these results, network has no idea that if these are reliable for CA/DC setup. To this point, some companies think UE can choose to report the measurement results which have been verified and confirmed by UE. In our understanding, it is more likely to Way 2 and Way 3 rather than Way1. However, following Way 2 or Way 3 means the legacy EMR procedure needs to be modified since the availability is not reported. It is not aligned with WID in Rel-18. Therefore, in our understanding, anyway UE needs to let NW know if there has valid measurement result can be reported, we can consider to indicate the validity status to NW and give the flexibility to NW for further indicate to report the carriers which NW interests and prevent some useless results reported. From this perspective, we prefer Way 4 to indicate both availability and validity status and further indicate the validity results through RRCSetupComplete/RRCResumeComplete or UEInformationResponse message to NW. For the details on reporting, we believe it needs to be referred in a LS which will trigger RAN2 work for further discussion.

Proposal 1: RAN4 to introduce indication of availability and validity status of measurement results from UE to NW into the existing EMR reports.
Proposal 2: The UE reports the indication of valid EMR results in RRCSetupComplete/RRCResumeComplete or UEInformationResponse message
	· 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.



Based on the discussion in the last meeting, there have three candidate criteria for the definition of validity. For Option B, UE needs to satisfy the measurement accuracy requirement by default. Therefore, it is more of a side condition which not belongs to the definition of ‘valid’. As for Option A and Option C, we support combination of these two or one of them. And whether a single or several criteria should be used for validity definition can be left to network.
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 3: The validity of the early measurement result can be assessed by the following verification:
· [bookmark: _GoBack]A) the measurement is performed within the last [X] seconds before it is reported
· B) variation of serving cell RSRP/RSRQ does not exceed [Y] dB
Note: Whether a single or several criteria should be used for validity definition can be left to network.
Proposal 4: 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
In addition to the solution based on the existing measurement, the additional measurement was also discussed in the last meeting. The agreements were reached on the following parts. 
	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. 



It was agreed that UE is allowed to perform additional measurement during RRC connection setup/resume procedure and the corresponding requirements shall be defined. There already has been some discussion on the requirement issues at the feasibility study stage. Therefore, we would like to provide some views on the issues to be handled.
· 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 latest agreement 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 5: 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
If considering UE is from inactive mode to connected mode, the time when UE sends RRCResumeComplete could be the ending point of enhanced measurement since there have no extra chance to report the enhanced measurement results once UE is in connected mode. 
And for the case that UE is from idle mode to connected mode, we think it is not necessary to force the reporting for enhanced measurement should be included in the same message as EMR measurement results. The reporting of enhanced measurement could be independently discussed without any limitation by the reporting of EMR. Based on this, coupled with the limited available time can be used for enhanced measurement, it is reasonable to consider extending the ending point as late as possible. It could be allowed to continue measurements during a period of time while in connected mode. In particular, the measurement could be extended to the security mode complete. That is to say, the enhanced measurement could still be allowed to perform before UE sends SecurityModeComplete. 
[bookmark: OLE_LINK2]Proposal 6: 
· If UE is from inactive mode to connected mode, the ending point of additional measurement is the time when UE sends RRCResumeComplete
· If UE is from idle mode to connected mode, the ending point of additional measurement is the time when UE sends SecurityModeComplete
· Issue 3: Rx beam sweeping factor 
	Agreement in RAN4#104e meeting
< Agreement>: Issue 2-1-4: Applicable scenarios
Agreement:
· The enhanced measurement (if feasible) at least applies to scenarios that the EMR measurement results are unavailable or invalid.



According to the agreement concluded in RAN4#104e meeting, the enhanced measurement can be initiated when EMR measurement results are invalid. Under this scenario, we would like to analyze applicable sub-cases to reduce the Rx beam sweeping factor. 
Firstly, there is a case that the carrier for mobility is in the same band with the carriers of measurement for CA/DC. For this case, since the measurements for mobility are made all the time regardless of the expiration of T331, the measurement results for cell reselection can be guaranteed to be fresh and valid. However, based on the design principle of EMR reporting, only the measurement results corresponding to MOs configured for EMR will be reported. Regarding to other measurement results, such as those from cell reselection measurements, will not be reported. That is to say, it is not feasible to report the measurement results on cell reselection as the valid measurement results directly. 
But if we think about it another way, when EMR measurement results are invalid, then the enhanced measurement can be activated. Specifically, we can try to take advantage of the beam information from cell reselection measurement to reduce the Rx beam sweeping factor in this case. 
Furthermore, for other cases, the Rx beam sweeping factor of R17 positioning can be considered. For Rel-17 positioning enhancement, a UE capability is introduced for lower Rx beam sweeping factor (e.g., 1, 2, 4, 6). It also can be a candidate way to reduce the scaling factor.
Observation 1: Based on the design principle of EMR reporting, only the measurement results corresponding to MOs configured for EMR will be reported. Regarding to other measurement results, such as those from cell reselection measurements, are not expected to be reported.
Proposal 7: For the case that the carrier for mobility is in the same band with the carriers for improved measurement, the beam information from cell reselection measurement can be utilized to reduce the Rx beam sweeping factor in improved measurement. For other cases, to introduce UE capability for lower Rx beam sweeping factor like Rel-17 positioning.
1.3 LS related to RAN2
With the exception of RAN4 discussion on validity verification the IDLE/INACTIVE mode measurement results and potential RRM requirement on improved measurement, the corresponding signaling/procedure support also needs to be defined with help of RAN2. Given that only several meetings left for RAN2 before core part finalized, it is suggested to send a LS in this meeting to trigger RAN2 related work including signaling/procedure support on existing measurement in IDLE/INACTIVE mode and improved measurement. 
Proposal 8: Send a LS in this meeting to trigger RAN2 related work including signaling/procedure support on existing measurement in IDLE/INACTIVE mode and improved measurement.
3. Conclusions
Proposal 1: RAN4 to introduce indication of availability and validity status of measurement results from UE to NW into the existing EMR reports.
Proposal 2: The UE reports the indication of valid EMR results in RRCSetupComplete/RRCResumeComplete or UEInformationResponse message
Proposal 3: The validity of the early measurement result can be assessed by the following verification:
· A) the measurement are performed within the last [X] seconds before it is reported
· B) variation of serving cell RSRP/RSRQ does not exceed [Y] dB
Note: Whether a single or several criteria should be used for validity definition can be left to network.
Proposal 4: 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 5: 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 6: 
· If UE is from inactive mode to connected mode, the ending point of additional measurement is the time when UE sends RRCResumeComplete
· If UE is from idle mode to connected mode, the ending point of additional measurement is the time when UE sends SecurityModeComplete
Observation 1: Based on the design principle of EMR reporting, only the measurement results corresponding to MOs configured for EMR will be reported. Regarding to other measurement results, such as those from cell reselection measurements, are not expected to be reported.
Proposal 7: For the case that the carrier for mobility is in the same band with the carriers for improved measurement, the beam information from cell reselection measurement can be utilized to reduce the Rx beam sweeping factor in improved measurement. For other cases, to introduce UE capability for lower Rx beam sweeping factor like Rel-17 positioning.
Proposal 8: Send a LS in this meeting to trigger RAN2 related work including signaling/procedure support on existing measurement in IDLE/INACTIVE mode and improved measurement.
4. Reference
[1] R4-2306396 WF on NR Mobility Enhancements RRM requirements (part 2), Apple


8

1

