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A WID on Further NR mobility enhancements [1] has been approved. In the WID, one of the objectives is to specify mechanism and procedures to improve of FR2 SCell/SCG setup delay, as described below:
	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 6: RAN4 will coordinate in due course with RAN2 to start the work.
Note 7: R4-2220415 serves as baseline for future work in RAN4
Note 8: 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 provide our understandings for the improvement of FR2 SCell/SCG setup delay. 
Discussion
In RAN2#123bis meeting, RAN2 expects to reuse legacy EMR to great extent. Hence, for the configuration of Rel-18 IDLE/INACTIVE mode measurement, we prefer to reuse the legacy EMR procedure as much as possible. 
Reporting of measurement availability
For Rel-16 IDLE/INACTIVE mode measurement, the field idleModeMeasurementsEUTRA/ idleModeMeasurementsNR indicates that a UE that is configured for EUTRA/NR idle/inactive measurements shall perform the measurements while camping in this cell and report availability of these measurements when establishing or resuming a connection in this cell. If absent, a UE is not required to perform EUTRA idle/inactive measurements, as shown below [2].
	SIB1-v1610-IEs ::=               SEQUENCE {
    idleModeMeasurementsEUTRA-r16    ENUMERATED{true}                                                   OPTIONAL,  -- Need R
    idleModeMeasurementsNR-r16       ENUMERATED{true}                                                   OPTIONAL,  -- Need R
    posSI-SchedulingInfo-r16         PosSI-SchedulingInfo-r16                                           OPTIONAL,  -- Need R
    nonCriticalExtension             SIB1-v1630-IEs                                                     OPTIONAL
}



The similar principle can be reused for Rel-18 IDLE/INACTIVE measurement. To distinguish between Rel-16 and Rel-18, a new indicator can be included in SIB1 to indicate that a UE is configured for the Rel-18 idle/inactive measurements to improve SCell/SCG setup delay.
Proposal 1: A new indicator in SIB1 can be introduced for the configuration of Rel-18 idle/inactive measurements to improve SCell/SCG setup delay. If the SIB1 contains the new indicator, UE shall perform the measurements while camping in this cell and report availability of these measurements when establishing or resuming a connection in this cell, which is similar to the Rel-16 EMR.
Measurement configuration for the improvement of SCell/SCG setup delay
According to RAN4 LS [3], there are two main solutions are considered by RAN4
•	Solution based on existing measurement.
•	Solution based on enhanced measurement
Solution based on existing measurement
For the solution based on the existing measurement, RAN4 has reached the following agreements: 
	RAN4 #108 Agreements: 
<Agreement>
· For UE which is not capable of EMR, when the measurement results during idle/inactive mode are available and valid, UE can report these results to the network during or after RRC setup or resume procedures. The reporting procedure is up to RAN2.

RAN4 #106: R4-2303176
<Agreement>
· UE is allowed to reuse existing measurement, including legacy measurement for cell re-selection and EMR. 


There are two cases can be discussed:
Case 1: For the UE which is capable for EMR
For case 1, the configuration for Rel-16 EMR can be reused and no specific change is needed.
Case 2: For the UE which is not capable for EMR
For case 2, the legacy procedure for the idle/inactive measurement for cell re-selection is enough, no change is needed.
Observation 1: If using the solution based on existing measurement, the current specification without change can support the measurement configuration to improve SCell/SCG setup delay, i.e. configuring the frequencies to be measured for the improvement of SCell/SCG setup delay. 
1.1.1 Solution based on enhanced measurement
1) How to configure frequencies for the additional measurement
In Rel-16 EMR, the measurement configuration can be provided via the RRCRelease and SIB11. The Rel-16 mechanism can also be reused for Rel-18 additional measurement.
Proposal 2: The frequencies to be measured for the Rel-18 additional measurement can be configured via the RRCRelease and SIB.
2) How to reduce the number of EMR carriers to be measured for improved measurement
In Rel-16 EMR, multiple frequencies can be configured to be measured. For Rel-18, the following RAN4’s agreements need to be considered.
	RAN4 #106: R4-2303176
<Agreement>
· UE is allowed to perform addition measurement starting from RRC connection setup/resume procedure.

RAN4 #104-e   R4-2214348 
<Agreement>:
· Reduce the number of EMR carriers to be measured for improved measurement. 
· FFS: how to select the frequency layers for improved measurement, how many frequency layers to measure and which scenario that is applicable.




RAN4 intends that UE is allowed to perform addition measurement starting from RRC connection setup/resume procedure and the ending point of enhanced measurement at the reception of the RRC CONNECTED mode measurement configuration. Time is too short to allow measure multiple frequencies during the RRC connection setup/resume procedure. Hence, RAN4 is also prefer to reduce the number of EMR carriers to be measured for improved measurement. There are two options can be considered for the goal.
· Option 1: The network only configures one frequency for the additional measurement.
· Option 2: The threshold(s) for the quality can be introduced and UE can selected the carrier(s) to be measured based on the threshold(s) configured by network.
Proposal 3: The following two options can be considered to reduce the number of EMR carriers to be measured for improved measurement. And we can further check this solutions with RAN4.
· Option 1: The network only configures one frequency for the additional measurement.
· Option 2: The threshold(s) for the quality can be introduced and UE can selected the carrier(s) to be measured based on the threshold(s) configured by network.
Measurement reporting for the improvement of FR2 SCell/SCG setup delay
For the solution based on existing measurement and based on enhanced measurement, the difference lies in how to perform measurement, but the unified mechanism for measurement reporting can be used. For Rel-18 IDLE/INACTIVE measurement, the following RAN4 agreements and issues should be considered:

	RAN4 #106: R4-2303176
<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 #106-bis-e: R4-2306396
<Agreement>:
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: R4-2310064
<Agreement>
In new reporting in R18, UE does not report the invalid results to NW.

RAN4 #108 Agreements: 
Measurement reporting
<Agreement>
· For UE which is not capable of EMR, when the measurement results during idle/inactive mode are available and valid, UE can report these results to the network during or after RRC setup or resume procedures. The reporting procedure is up to RAN2.
<Agreement> 
· It is up to UE implementation how to select a band to report unless NW specify a band to report.

RAN4 #108bis 
<Agreement>: 
· The measurements are considered valid if both of the following conditions are satisfied
· A) the measurement are performed within the last [X] seconds before it is reported
· X value is network configured. Signalling details are up to RAN2
· FFS on the X value(s) and will be decided by RAN4
· If X is not defined then no requirements will be introduced
· B) the reported measurement results satisfy measurement accuracy [at the measurement instance]
· FFS on side conditions



The following issues can be discussed:
1) How to select the frequencies to report
Based on RAN4 agreement, the NW can configure for which band UE should report, and the UE can report the frequencies configured for the additional measurement, EMR and cell (re)selection. Based on RAN4 agreement, the UE may report the frequency which is not be used for SCell/SCG. In Rel-16 EMR, the UE only reports the frequencies configured by the network. Because the Rel-18 measurement reporting is configured for SCell/SCG setup, it is better to report the frequencies which is configured by the network.
Proposal 4: Similar to Rel-16 EMR, the UE only reports the frequencies configured by the network for the Rel-18 IDLE/INACTIVE measurement and these frequencies configured by the network can be the frequencies configured for the additional measurement, EMR and cell (re)selection.
2) Which messages can be used to report the measurement results for the improvement of SCell/SCG setup delay.
In Rel-16 EMR, IDLE/INACTIVE measurement results can be reported via the UE information procedure and RRC Resume procedure. And RAN4 intend to report these results to the network during or after RRC setup or resume procedures. Hence, for Rel-18 IDLE/INACTIVE measurement reporting, the signalling framework and procedure for Rel-16 EMR can be reused.
Proposal 5: The Rel-16 EMR mechanism can be reused for Rel-18 IDLE/INACTIVE measurement reporting, including the following principles:
· The Rel-18 IDLE/INACTIVE measurement results can be reported via the RRCResumeComplete message if the request information included in the RRCResume message.
· The Rel-18 IDLE/INACTIVE measurement results can be reported via the UEInformationResponse message if the request information included in the UEInformationRequest message. 
3) The validity status of measurement results
Based on RAN4 agreement, UE does not report the invalid results to NW for Rel-18 measurement and [X] seconds should be configured for the validity status of measurement results. In RAN4’s LS [4], the signalling detail for [X] are up to RAN2. And the [X] is associated with the condition for the valid measurement is the measurement are performed within the last [X] seconds before it is reported. Because the measurement results is reported for SCell/SCG setup, which is associated with the current serving cell. Hence, it seems suitable to configure the [X] value in SIB for Rel-18 IDLE/INACTIVE measurement reporting.
Proposal 6: [X] value can be configured via SIB for the condition of the validity status of measurement results. For Rel-18 IDLE/INACTIVE measurement reporting, if the measurement is valid, the UE shall include the measurement results in the measurement report.
Conclusions
According to the analysis given above, we have the following observations and proposals:
Reporting of measurement availability
Proposal 1: A new indicator in SIB1 can be introduced for the configuration of Rel-18 idle/inactive measurements to improve SCell/SCG setup delay. If the SIB1 contains the new indicator, UE shall perform the measurements while camping in this cell and report availability of these measurements when establishing or resuming a connection in this cell, which is similar to the Rel-16 EMR.
Measurement configuration for the improvement of SCell/SCG setup delay
Observation 1: If using the solution based on existing measurement, the current specification without change can support the measurement configuration to improve SCell/SCG setup delay, i.e. configuring the frequencies to be measured for the improvement of SCell/SCG setup delay. 
Proposal 2: The frequencies to be measured for the Rel-18 additional measurement can be configured via the RRCRelease and SIB.
Proposal 3: The following two options can be considered to reduce the number of EMR carriers to be measured for improved measurement. And we can further check this solutions with RAN4.
· Option 1: The network only configures one frequency for the additional measurement.
· Option 2: The threshold(s) for the quality can be introduced and UE can selected the carrier(s) to be measured based on the threshold(s) configured by network.
Measurement reporting for the improvement of FR2 SCell/SCG setup delay
Proposal 4: Similar to Rel-16 EMR, the UE only reports the frequencies configured by the network for the Rel-18 IDLE/INACTIVE measurement and these frequencies configured by the network can be the frequencies configured for the additional measurement, EMR and cell (re)selection.
Proposal 5: The Rel-16 EMR mechanism can be reused for Rel-18 IDLE/INACTIVE measurement reporting, including the following principles:
· The Rel-18 IDLE/INACTIVE measurement results can be reported via the RRCResumeComplete message if the request information included in the RRCResume message.
· The Rel-18 IDLE/INACTIVE measurement results can be reported via the UEInformationResponse message if the request information included in the UEInformationRequest message. 
Proposal 6: [X] value can be configured via SIB for the condition of the validity status of measurement results. For Rel-18 IDLE/INACTIVE measurement reporting, if the measurement is valid, the UE shall include the measurement results in the measurement report.
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