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1. Introduction 
In the RAN4#106 meeting, RAN4 mainly discussed the issues on the scope of improvement on SCell/SCG setup delay and 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
For the current measurement performed in idle/inactive mode, only the availability of measurement results and the corresponding available measurement result will be reported. The NW or UE will not check whether the results are valid or not, which may cause NW does not know if the results are reliable or CA setup may not be correct. 
In the last meeting, for the dimensions of validation, the discussions from companies were basically focused on two methods to verify the validity of measurement results obtained in idle/inactive mode from time duration dimension and RSRP/RSRQ variation dimension. From time duration dimension, results could be considered valid if the measurement is performed within the last [X] seconds before it is reported. From UE implementation point of view, the validity is easier to be verified compared with checking if the RSRP varied a lot compared with the previous RSRP value. 
Regarding the validation, one special case needs to be noticeable: If the cell reselection occurred after the measurement was stopped OR if the cell which the UE initiates the RRCSetupRequest is inconsistent with the cell which the UE stops the measurement, the measurement result will be invalid since in which two cases, the measurement results may be not reliable. 
Proposal 1: If the cell reselection occurred after the measurement was stopped OR if the cell which the UE initiates the RRCSetupRequest is inconsistent with the cell which the UE stops the measurement, the measurement result in idle/inactive mode will be invalid.
Another aspect is about the validity check by which side. There are two sides to be considered to check the validity: One is to let UE check the validity firstly and report the results if the results are valid, and another is to report all the results measured in the idle/inactive mode and the validity will be determined by NW. For the former method, when UE reports that the measurement result is valid, NW can further indicate UE which frequencies to be reported, then UE will report the measurement results of specific frequencies that NW indicated. If the validity of the result is verified by the network, it requires UE to report all the measurement result, which leads that some useless information may be reported. Therefore, we prefer to let UE side check the validity and further indicate the validity results through RRCSetupComplete message to NW. For the details on reporting, we believe RAN4 needs to be trigger RAN2 work for further discussion.
Observation 1: If the validity of existing measurement result is checked by NW, some useless information may be reported.
Proposal 2: To avoid reporting some measurement results which are useless for NW, let UE check the validity of measurement results and indicate the validity information in RRCSetupComplete message.
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. In fact, there already has been some discussion on the requirement issues at the feasibility study stage. For the sake of discussion, here we list potential RRM requirements to be defined and these can be the baseline for further discussed. 
Table 1 Potential RRM requirements on improved measurement
	Mobility States
	Essential Parameter
	Specific parameter requirement
	Related issues that have been concluded or need further discussion

	RRC_IDLE state mobility
	Requirements applicability
	
	· Conditions for initiating improved CA/DC measurement
· The enhanced measurement at least applies to scenarios that the EMR measurement results are unavailable or invalid.
· FFS: Validity of EMR result
· Target scenarios for improved measurement

	
	Number of improved CA/DC measurements carriers
	Total number of NR inter-frequency improved CA/DC measurements carriers
	· Reduce the number of EMR carriers to be measured for improved measurement.
· FFS: how to select the frequency layers for improved measurement

	
	Measurements of inter-frequency CA/DC candidate cells
	Measurement period
	· Use SMTC configuration when specifying the requirements for improved measurement during RRC connection setup/resume.
· FFS: Reduced scaling factor of Rx beam sweeping

	
	Measurement accuracy requirement
	
	

	
	Others
	
	· FFS: The starting point of the additional measurement
· FFS: The ending point of the additional measurement

	RRC_INACTIVE state mobility
	Same as the ones for IDLE.
	Same as the ones for IDLE.
	Same as the ones for IDLE.



Next, 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 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
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. R16 EMR and R18 enhanced measurement are independent feature so that 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 4: 
· 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: The validity of the early measurement result 
The first issue needs to be addressed is the validity of early measurement result. Unlike the validity check specified in solution 1, here the validity of early measurement result is to verify whether the EMR results could be used as the prior information to shorten the measurement latency of new measurements performed in RRC connection procedure. 
For the validity issues of EMR results, we think it might include two aspects:
1. Introduce the verification mechanism on validity of early measurement result
2. How to utilize ‘valid EMR measurement result’ to shorten improved measurement delay 
For the second bullet, it is related to which kind of prior information (e.g., Rx beam information/ prior EMR measurement samples.) obtained during IDLE/INACTIVE mode will be used for the improved measurement. For this part, we can revisit it after the verification mechanism on validity of EMR results is determined.
For the first bullet, in our understanding, maybe it can borrow some ideas from the existing definition of cell known conditions. We can define the validity of EMR measurement result from the time dimension, such as estimating whether the EMR result is out-of-date. In more detail, the validity of the early measurement result can be assessed by determining whether the measurement was taken within the last Tvalid seconds. If the time span from the ending point of EMR measurement T1 to starting point of improved measurement T2 is less than Tvalid, the measurement result obtained during IDLE/INACTIVE mode can be regarded as valid and useful result, which is helpful for further shorten the measurement delay during RRC setup/resume. Moreover, the benefit of this verification mechanism is, regardless of EMR measurement will continue to be performed after the T331 timer is expired, we only need to determine whether the measurement was taken during the last Tvalid seconds before the improvement. 
For this scenario, we can firstly focus on the cells that have been detected/measured in early measurement so that the cell search process could be skipped. The aim of performing such short and quick measurement is to further check whether the quality of detected cell is strong to be used for FR2 CA/DC configuration.


Fig.1 the verification mechanism on validity of early measurement result
Proposal 5: The validity of the early measurement result can be assessed by the following verfication: 
· If the time span from the ending point of EMR measurement (T1) to starting point of additional measurement (T2) is less than [Tvalid] seconds, the measurement result obtained during IDLE/INACTIVE mode can be regarded as valid and useful result.
Issue 4: How to select the frequency layers for additional measurement
For how to select the frequency layers for enhanced measurement, we think only one frequency layer needs to be measured on each band, coupled with the new measurement only aims at the carriers that have already detected/measured in the early measurement, so that other frequency layers on the same band do not need to spend extra delay to measure. Then how many frequency layers to measure will depend on the number of bands that can be supported. In fact, for FR2 inter-band CA, it will only need to consider few numbers of supported bands for enhanced measurement.
Proposal 6: For how to select the frequency layers for additional measurement, only one frequency layer needs to be measured on each band. 
Issue 5: Reduce the scaling factor of Rx beam sweeping
For reducing the scaling factor of Rx beam sweeping, 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 can be a candidate way to reduce the scaling factor. Besides, the previous beam information obtained in the early measurement also can be regarded as the additional information from the network. 
Proposal 7: To reduce the scaling factor of Rx beam sweeping, both introducing UE capability for lower Rx beam sweeping factor like Rel-17 positioning and using the previous beam information obtained in the early measurement can be the candidate options.

2.3 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 to trigger RAN2 related work including signaling/procedure support on existing measurement in IDLE/INACTIVE mode and additional measurement once the verification procedure on validity of IDLE/INACTIVE mode measurement results is determined. 
Proposal 8: Send a LS to trigger RAN2 related work including signaling/procedure support on existing measurement in IDLE/INACTIVE mode and additional measurement once the verification procedure on validity of IDLE/INACTIVE mode measurement results is determined.
3. Conclusions
Proposal 1: If the cell reselection occurred after the measurement was stopped OR if the cell which the UE initiates the RRCSetupRequest is inconsistent with the cell which the UE stops the measurement, the measurement result in idle/inactive mode will be invalid.
Observation 1: If the validity of existing measurement result is checked by NW, some useless information may be reported.
Proposal 2: To avoid reporting some measurement results which are useless for NW, let UE check the validity of measurement results and indicate the validity information in RRCSetupComplete message.
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: 
· 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
Proposal 5: The validity of the early measurement result can be assessed by the following verfication: 
· If the time span from the ending point of EMR measurement (T1) to starting point of additional measurement (T2) is less than [Tvalid] seconds, the measurement result obtained during IDLE/INACTIVE mode can be regarded as valid and useful result.
Proposal 6: For how to select the frequency layers for additional measurement, only one frequency layer needs to be measured on each band. 
Proposal 7: To reduce the scaling factor of Rx beam sweeping, both introducing UE capability for lower Rx beam sweeping factor like Rel-17 positioning and using the previous beam information obtained in the early measurement can be the candidate options.
Proposal 8: Send a LS to trigger RAN2 related work including signaling/procedure support on existing measurement in IDLE/INACTIVE mode and additional measurement once the verification procedure on validity of IDLE/INACTIVE mode measurement results is determined.
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