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1. Introduction
Improvement on FR2 SCell/SCG setup delay have been discussed widely for several meetings. The latest agreement can be found in the approved WF [1]. There are still quite many remaining issues that need to be addressed. In this contribution, we provide further discussion on the open issues.
2. Discussion
2.1 Sub-topic 2-1 scope and overall solution
Issue 2-1-3: relationship between R16 EMR and R18 enhancement to SCell/SCG setup delay
· Candidate solutions:
· Option 1: R18 fast FR2 CA/DC setup is independent to EMR feature. (QC, CMCC, ZTE, HW, Nokia)
· Option 1a: in R18 enhancement to SCell/SCG setup delay, solutions based on existing idle/inactive measurement for cell reselection purpose and enhanced measurement are independent of UE support of R16 EMR. (Apple)
· Option 2: For UE to utilize the cell reselection measurement as enhancement for Rel-18, to support Rel-16 Idle/Inactie measurement for CA/DC is a pre-requisite. (E///)
So far there are two solutions on the table for this objective. One is based on existing measurement including EMR and cell reselection measurement. The other one is based on enhanced measurement starting from RRC connection setup/resume. For solution based on existing measurement, existing measurement here may include EMR measurement and legacy idle/inactive RRM measurement for cell reselection purpose. So, the only one that has dependency on R16 EMR is the solution based on existing EMR measurement. Others, including solution based on existing cell reselection measurement and solution based on enhanced measurement do not rely on R16 EMR.
[bookmark: _Ref146704226]Proposal 1: in R18 enhancement to SCell/SCG setup delay, solutions based on existing idle/inactive measurement for cell reselection purpose and enhanced measurement are independent of UE support of R16 EMR.

2.2 Sub-topic 2-2 solutions based on existing measurement 
Issue 2-2-2: definition of ‘valid’ in solution based on existing measurement
· Agreements in RAN4#106-bis-e:
· 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.
· Candidate solutions:
· Option 1: criterion A. (Apple, MTK, CATT, Xiaomi, vivo, HW)
· Option 2: criteria A+B (CATT, ZTE, E///)
· Option 3: criteria A+C (LGE)
· Option 4: criteria B+C (Nokia)
Among the three candidate criteria agreed in RAN4#106bis, option A has been widely used as side condition in existing spec. 
Option B is something UE shall guarantee when performing measurement. Putting that into validation criteria is quite strange. Because it may have been quite a long time since UE obtained the previous measurement result when UE returns connected mode. During legacy test case it is fine to have a time gap between measurement and reporting because 1) the signal power level does not change from the time when UE does the measurement until reporting. 2) the time gap between measurement and report is quite short. However, situation is quite different in this new procedure. The time gap between measurement and report can be very long, e.g., even longer than 5 seconds. In reality UE cannot assume channel quality would still be same. There are two ways for validation in this case. One is based on another round of measurement, which would become the solution based on enhanced measurement and it shall be discussed under that solution. The other one is to introduce some criteria for UE to check validity without taking another round of measurement. That’s exactly what option A and C are proposing.
[bookmark: _Ref146704247]Observation 1: option B ‘the reported measurement results satisfy measurement accuracy’ is the performance UE shall guarantee when performing measurement. However, it is not suitable to be a criterion for validation. 
Regarding option C, technically it is doable as this methodology has already been used in existing 3GPP e.g. power saving. However, the difference here is that UE needs to monitor multiple carriers in this new procedure, while in power saving feature UE only needs to monitor serving cell. Note that the existing serving cell record in EMR reporting is outside the structure of results for other carriers. UE would update the serving cell record every time after it measures serving cell. 
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[bookmark: _Ref146704249]Observation 2: in existing EMR reporting the recording of serving cell result is independent of that of EMR results of other carriers.
Therefore, to achieve option C new UE behavior needs to be introduced. UE needs to record serving cell result every time it measures other carriers. Note that the recording has to be done separately for each carrier or cell, which would increase memory significantly.
[bookmark: _Ref146704228]Proposal 2: only consider option A, i.e., the measurement are performed within the last [X] seconds before it is reported, for measurements validity definition.

Issue 2-2-3: additional criteria to determine ‘invalid’
· Candidate solutions:
· Option 1: RAN4 shall focus on definition of ‘valid’ in solution based on existing measurement first. Additional criteria can be discussed once the feasibility is confirmed. (Apple)
· Option 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. (vivo)
Considering the feasibility of the solution is still being discussed, we prefer to focus on definition of ‘valid’ first. Additional criteria can be discussed once the feasibility is confirmed.
[bookmark: _Ref146704231]Proposal 3: RAN4 shall focus on definition of ‘valid’ in solution based on existing measurement first. Additional criteria can be discussed once the feasibility is confirmed.

Regarding indication of availability and validity:
Issue 2-2-4: indication of availability for UE configured with EMR
· Candidate solutions:
· Option 1: reuse idleMeasAvailable-r16 (Apple, MTK, ZTE)

Issue 2-2-5: indication of validity for UE configured with EMR
· Candidate solutions:
· Option 1: introduce validity indication for solution based on existing measurement. (Apple, CATT, Xiaomi, ZTE, E///)
· Option 2: introduce new UE behaviour such as UE is not allowed to report measurement result unless it is valid, even if T331 is still running. (Apple)
· Option 3: unnecessary (MTK, LGE, HW, OPPO)

Issue 2-2-6: indication of availability for UE NOT capable/configured with EMR
· Candidate solutions:
· Option 1: unnecessary (Apple)

Issue 2-2-7: indication of validity for UE NOT capable/configured with EMR
· Candidate solutions:
· Option 1: unnecessary. (Apple, OPPO)
· Option 2: necessary. (Xiaomi)
It was agreed in RAN4#107 that in new reporting in R18, UE does not report the invalid results to NW.
	Issue 2-2-9: whether to report invalid results
· Agreements:
· In new reporting in R18, UE does not report the invalid results to NW.



Therefore, it seems unnecessary for UE to further indicate the availability and validity. If UE has available and valid result, UE shall report it directly. If not, UE simply skips the reporting.
[bookmark: _Ref146704233]Proposal 4: no need to introduce indication of availability and validity.

Issue 2-2-8: new time stamps for validity
· Candidate solutions:
· Proposal 1: RAN4 shall agree on a validity solution based on VarMeasIdleReport by providing time stamps for the measurement results when 1 frequency carrier finishes the measurement and stored this time value within this UE variable. Details on how to introduce time stamps shall be upon to the RAN2 discussion. (E///)
· Proposal 2: RAN4 shall agree on introduce a configurable validity timer Tvalidity. (E///)
· The validity timer can be described as within x seconds until vaidity indication time (RRC setup/Resume complete) . 
· The value of this x seconds shall be indicated toward RAN2 as a value range for example from 5 to 60 seconds.
We do not support proposal 1 and 2 under this issue. It was agreed in RAN4#105 [4] that enhancements on UE behavior in IDLE/INACTIVE mode are not in the scope.
	Issue 1-1: whether to further enhance measurement behavior in idle/inactive mode based on EMR
· <Agreement>:
· Enhancements on UE behavior in IDLE/INACTIVE mode are not in the scope
· The following aspects can be further studied
· Using measurement results obtained during IDLE/INACTIVE mode for measurements during RRC connection procedure
· Note: enhancements on IDLE/INACTIVE mode measurement are not in the scope



However, issue 2-2-8 would introduce new UE behavior in IDLE/INACTIVE mode.
[bookmark: _Ref146704235]Proposal 5: new time stamps for validity shall not be considered, since RAN4#105 already agreed that enhancements on UE behavior in IDLE/INACTIVE mode are not in the scope.

2.3 Sub-topic 2-3 solutions based on enhanced measurement
Issue 2-3-1: whether it is necessary to indicate measurement status when entering connected mode.
· Candidate solutions:
· Option 1: Introduce new UE capability to indicate ongoing measurement status indication with target band info. (QC)
· If UE support the capability, it implies UE can perform measurement during RRC setup/resume.
· UE supporting per-FR gap can indicate “on-going” status.
· Option 2: For solution based on additional measurement, the UE can indicate validation status to inform the network for validation of measurements in idle/inactive mode or connected mode. (OPPO)
· UE can report either in RRCResumeComplete (or RRCSetupComplete) message or at RRC setup/resume complete (i.e. in UEInformationResponse message). RAN4 can inform RAN2 about the need for the indication.
· [bookmark: _Toc142666023]Option 3: RAN4 to inform RAN2 in the LS that RAN4 sees benefit in introducing a measurement status indication at RRC setup/resume complete, consisting e.g. of the following options: 1. No measurements available, 2. Valid measurements available, 3. Measurements ongoing. (Nokia)
· Option 4: necessity of new indication of measurement status for solutions based on enhanced measurement is questionable. (Apple)
· Option 4a: Without indicating the measurement status in idle/inactive mode when entering CONNECTED mode, UE can still complete the measurement and report the measurement results earlier if possible. (MTK)
From NW point of view, we believe NW would not postpone measurement objects configuration just to wait for UE to complete the on-going measurement. NW can always configure MO to cover all the candidate carriers for CA/DC operation. If UE has on-going measurement on one of the carriers in the MO configuration, existing procedure and requirements allow UE to start from the on-going measurement. UE may finish the measurement sooner than existing requirements in connected mode. Therefore, we don’t see the need to introduce “on-going” status from UE to NW upon RRC connection setup.
[bookmark: _Ref146704251]Observation 3: necessity of new indication of measurement status for solutions based on enhanced measurement is questionable. Without indicating the measurement status in idle/inactive mode when entering CONNECTED mode, UE can still complete the measurement and report the measurement results earlier if possible.

Issue 2-3-2: feasibility of enhanced measurement which starts from RRC setup/resume procedure.
· Candidate solutions:
· Option 1: It is questionable on the feasibility of introducing the enhanced measurement starting from RRC connection setup/resume procedure. (Xiaomi, CMCC)
It was agreed in RAN4#108 that the ending point of enhanced measurement at the reception of the RRC CONNECTED mode measurement configuration (the 1st RRC_reconfiguration message). We doubt that RAN4 can define a set of minimum requirements to guarantee that UE can always have accurate enhanced measurement result before the ending point. Because the time span from the starting point and ending point of enhanced measurement is not enough for a complete measurement, even if UE only measures one frequency layer.
[bookmark: _Ref146704253]Observation 4: UE may continue the “on-going” measurement after the ending point, i.e., receiving MO configuration (if the on-going measurement is on one of the carriers in the MO configuration). However, it is not feasible to define measurement requirement to cover the time span from the starting point and ending point of enhanced measurement.

Issue 2-3-5: UE measurement behavior [after receiving MO configuration] in connected mode
· Candidate solutions:
· Option 1: When UE indicate “on-going” status with target band information, UE does not expect to receive MO for other FR2 band except reported FR2 target band upon RRC CONNECTED transition.  (QC)
· Option 2: Whether to perform addition measurement starting from RRC connection setup/resume procedure can be up to UE implementation. (MTK, HW)
· Option 3: it is not prefered that UE continues performing idle/inactive measurement after RRC CONNECTED. (CMCC)
· Option 4: (vivo)
· [bookmark: _Hlk142301505]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. 
· 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
We agree that UE is 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. However, we don’t think it is feasible to define new RRM requirement to accurately say UE can finish the measurement within several measurement occasions. There could be multiple frequency layers to measure in idle/inactive mode. It is up to UE implementation on which layer to measure first and how to do the sampling in time domain for different layers. Therefore, how many additional samples are needed upon connection setup for target cell is unpredictable unless RAN4 just copies the connected mode requirement here assuming UE doesn’t have any available samples before connection setup. However, this is not feasible based on RAN4 discussion in the past year. 
[bookmark: _Ref146704256]Observation 5: UE is 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. However, feasibility of defining RRM requirements to quantify how many samples are needed upon connection setup is questionable.
[bookmark: _Ref146704237]Proposal 6: Whether to perform addition measurement starting from RRC connection setup/resume procedure can be up to UE implementation. RAN4 shall not define RRM measurement requirements between the starting point and ending point for the enhanced measurement.

Issue 2-3-7: network assistant information and measurement configuration
· Candidate solutions:
· Option 1: NW provide explicit measurement information for fast CA/DC setup either upon RRC release or broadcast. The measurement information can include target frequency, Cell ID, and target SSB info. (QC, Nokia)
· Option 2: RAN4 can consider the network assisted mapping information on top of candidate FR2 band lists. (QC)
· Option 3: For MT call, NW can request or trigger UE to report FR2 measurement result in paging message. NW may specify a target band among candidate bands in paging message. (QC)
Reusing network assistant information and measurement configuration in existing EMR configuration shall be enough.
[bookmark: _Ref146704240]Proposal 7: network assistant information and measurement configuration in existing EMR configuration is enough. No need to further introduce new assistant information.

Issue 2-3-8: number of samples, including whether Rx beam sweeping is needed
· Candidate solutions:
· Option 1: 1 sample is needed to update measurement results and reduced beam sweeping factor is not considered due to FR2 beam characteristics. (QC)
· Option 2: To guarantee the measurement accuracy, the measurement samples are not supposed to be reduced. Not to reduce the scaling factor of Rx beam sweeping during the RRC connection setup/resume procedure. (Apple, HW)
· Option 2a: Not reduce the scaling factor of Rx beam sweeping when defining requirements for the new measurement during RRC connection setup/resume. (OPPO)
· Option 3: During the additional measurement, for the further validity check, reduced samples and (or) reduced beam sweeping factors can be considered. (LGE)
· [bookmark: _Toc142666036][bookmark: _Toc142666038]Option 4: Number of samples UE needs to measure can depend on UE radio conditions and measurement conditions. During re-evaluation/validation measurements, UE is not expected to perform full beam-sweeping and hence, the scaling factor associated with the beam sweeping is reduced. (Nokia)
We continue supporting option 2. 
[bookmark: _Ref146704242]Proposal 8: To guarantee the measurement accuracy, the measurement samples are not supposed to be reduced. Not to reduce the scaling factor of Rx beam sweeping during the RRC connection setup/resume procedure.


3. Conclusion
In this contribution, we provide further discussion on improvement on FR2 SCell/SCG setup delay. After discussion, the following conclusions are provided:
Proposal 1: in R18 enhancement to SCell/SCG setup delay, solutions based on existing idle/inactive measurement for cell reselection purpose and enhanced measurement are independent of UE support of R16 EMR.
Observation 1: option B ‘the reported measurement results satisfy measurement accuracy’ is the performance UE shall guarantee when performing measurement. However, it is not suitable to be a criterion for validation.
Observation 2: in existing EMR reporting the recording of serving cell result is independent of that of EMR results of other carriers.
Proposal 2: only consider option A, i.e., the measurement are performed within the last [X] seconds before it is reported, for measurements validity definition.
Proposal 3: RAN4 shall focus on definition of ‘valid’ in solution based on existing measurement first. Additional criteria can be discussed once the feasibility is confirmed.
Proposal 4: no need to introduce indication of availability and validity.
Proposal 5: new time stamps for validity shall not be considered, since RAN4#105 already agreed that enhancements on UE behavior in IDLE/INACTIVE mode are not in the scope.
Observation 3: necessity of new indication of measurement status for solutions based on enhanced measurement is questionable. Without indicating the measurement status in idle/inactive mode when entering CONNECTED mode, UE can still complete the measurement and report the measurement results earlier if possible.
Observation 4: UE may continue the “on-going” measurement after the ending point, i.e., receiving MO configuration (if the on-going measurement is on one of the carriers in the MO configuration). However, it is not feasible to define measurement requirement to cover the time span from the starting point and ending point of enhanced measurement.
Observation 5: UE is 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. However, feasibility of defining RRM requirements to quantify how many samples are needed upon connection setup is questionable.
Proposal 6: Whether to perform addition measurement starting from RRC connection setup/resume procedure can be up to UE implementation. RAN4 shall not define RRM measurement requirements between the starting point and ending point for the enhanced measurement.
Proposal 7: network assistant information and measurement configuration in existing EMR configuration is enough. No need to further introduce new assistant information.
Proposal 8: To guarantee the measurement accuracy, the measurement samples are not supposed to be reduced. Not to reduce the scaling factor of Rx beam sweeping during the RRC connection setup/resume procedure.
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