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Introduction

In RAN #98-e meeting, the revised WID on further NR mobility enhancements was approved [1]. One of the objectives is about FR2 SCell/SCG setup/resume, the details are duplicated as following:

	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 5: RAN4 will coordinate in due course with RAN2 to start the work.

Note 6: R4-2220415 serves as baseline for future work in RAN4
Note 7: 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 last meeting, there is discussion on FR2 SCell/SCG setup/resume, and a WF was approved [2]. This contribution provides further discussion on this topic.

Discussion 
2.1 scope and overall solution

For the solutions to improve SCell/SCG setup delay, in RAN4 #106 meeting, it was agreed that UE is allowed to reuse existing measurement, including legacy measurement for cell re-selection and EMR. And UE is also 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 [3]. In RAN4 #106-bis meeting, it was further agreed that solutions based on existing measurement and solution based on enhanced measurement are not mutual exclusive. The two solutions are be discussed in parallel [4].

One of the open issues is the relationship between R16 EMR and R18 enahcement to SCell/SCG setup delay, the candidate solutions are duplicated as following:

Option 1: Rel-16 EMR and R18 enahcement to SCell/SCG setup delay are independent features.

Option 1a: in R18 enhancement to SCell/SCG setup delay, solutions based on existing cell reselection measurement and enhanced measurement are independent of UE support of R16 EMR. 
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. 
Since both measurement for cell re-selection and EMR can be considered, which means both EMR capable UE and non-EMR UE will be included, no need to take Rel-16 EMR as prerequisite for R18 enahcement to SCell/SCG setup delay, they are independent features. Option 1a is also fine, which provide more detail. Solutions based on existing cell reselection measurement and enhanced measurement, no need to be coupled with R16 EMR. Soltions based on existing measurement, i.e. EMR, there is no doubt that it is dependent on the support of R16 EMR. 
Proposal 1: Rel-16 EMR and R18 enahcement to SCell/SCG setup delay are independent features.
2.2 solutions based on existing measurement
For Rel-16 EMR, there are two ways to report idle/inactive measurement results: in RRCResumeComplete (or RRCSetupComplete) or after UE in connected mode. Taking RRCResumeComplete as an example, the details are duplicated as following. 

	TS 38.331

2>
if the UE has idle/inactive measurement information concerning cells other than the PCell available in VarMeasIdleReport:

3>
if the idleModeMeasurementReq is included in the RRCResume message:

4>
set the measResultIdleEUTRA in the RRCResumeComplete message to the value of measReportIdleEUTRA in the VarMeasIdleReport, if available;

4>
set the measResultIdleNR in the RRCResumeComplete message to the value of measReportIdleNR in the VarMeasIdleReport, if available;
4>
discard the VarMeasIdleReport upon successful delivery of the RRCResumeComplete message is confirmed by lower layers;

3>
else:

4>
if the SIB1 contains idleModeMeasurementsNR and the UE has NR idle/inactive measurement information concerning cells other than the PCell available in VarMeasIdleReport; or

4>
if the SIB1 contains idleModeMeasurementsEUTRA and the UE has E-UTRA idle/inactive measurement information available in VarMeasIdleReport:

5>
include the idleMeasAvailable;




The other way to report the measurement results in idle/inactive state is in connected mode, in detal in UEInformationResponse message. the details are duplicated as following.  
	TS 38.331

5.7.10.3
Reception of the UEInformationRequest message

Upon receiving the UEInformationRequest message, the UE shall, only after successful security activation:

1>
if the idleModeMeasurementReq is included in the UEInformationRequest and the UE has stored VarMeasIdleReport that contains measurement information concerning cells other than the PCell:

2>
set the measResultIdleEUTRA in the UEInformationResponse message to the value of measReportIdleEUTRA in the VarMeasIdleReport, if available;

2>
set the measResultIdleNR in the UEInformationResponse message to the value of measReportIdleNR in the VarMeasIdleReport, if available;

2>
discard the VarMeasIdleReport upon successful delivery of the UEInformationResponse message confirmed by lower layers;


Since the improvement on SCell/SCG setup delay is based on IDLE/INACTIVE mode measurement results, in our view, both above two report approaches can be reused for improvement on SCell/SCG setup delay. In detail, for solutions based on existing measurement with non-EMR capable UE, the measurement results can be reported in above two ways. 

Proposal 2: for solutions based on existing measurement with non-EMR capable UE, the measurement results can be reported in following two ways (i.e. same as EMR report):

in RRCResumeComplete (or RRCSetupComplete) message

after UE in connected mode (i.e. in UEInformationResponse message)

2.3 solutions based on enhanced measurement
In RAN4 #106 meeting, it was agreed that 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 [3]. In our view, it is questionable on the feasibility of introducing the enhanced measurement starting from RRC connection setup/resume procedure. Firstly, the time duration RRC setup/resume procedure is dozens of milliseconds, it is questionable whether UE could complete the measurement. On the other hand, when UE requests RRC connection setup/resume (no matter MT originating call or MO originating call), it is expected that UE could switch to connected mode as soon as possible, which means that RRC connection setup/resume is expected to be completed quickly. From this point of view, it is not expected to improve FR2 SCell/SCG setup delay at the expense of prolonging RRC connection setup/resume delay or resulting in RACH failure. In order to guarantee the RACH procedure, the enhanced measurement may be stopped, which is also questionable whether UE could have enough time to complete the measurement.

Proposal 3: it is questionable on the feasibility of the enhanced measurement to perform addition measurement starting from RRC connection setup/resume procedure.
If solutions based on enhanced measurement is introduced, one of the open issues is the ending point of the enhanced measurement, the candidate options are duplicated as following:
Option 1: When UE sends RRCResumeComplete or SecurityModeComplete 

Option 2: no later than MO configuration  

Option 3: RAN4 shall define measurement delay requirement instead of defining measurement ending point.

Option 3a: No need to define an explicit ending point for validation measurements. Enhanced measurements end when the UE has finished the measurements and reported the results. This may be before or after the CONNECTED mode measurement configuration. 

Compared with option 2, option 1 is more alligned with WID, the original motivation is to perform measurement during RRC connection setup/resume procedure. Option 3 and Option 3a is not preferred. It is necessary to define the ending point, it is not expected that the enhanced measurement is performed during RRC connected state, which will have impact on existing RRM measurement based on MO configuationd.

Proposal 4: if the enhanced measurement is introduced, the ending point of the enhanced measurement is when UE sends RRCResumeComplete or SecurityModeComplete   

The related issue is the UE measurement behavior after receiving MO configuration in connected mode. The candidate options are duplicated as following:

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. 
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. 

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

In our view, the tentative agreement is not fully discussed. It is not preferred that the idle/inactive measurement is continued to connected mode. Firstly, the continued measurement will have impact on the legacy connected measurement, which is not expected. Secondly, it is questionable how to define requirements for the measurement from idle/inactive mode to connected state. Thirdly, for measurement report, whether it is necessary to differentiate the measurement results of continued measurement and the measurement results of normal MOs. Fourthly, we do not see the benefit. If both the measurement requirements and report of the continued measurement are same as the legacy L3 measurement requiements, then the whole procedure mostly like that MOs are configured, UE perform measurement and report measurement results, then network configure SCell/SCG, the whole procedure is same as legacy procedure, no benifit is observed.  
Proposal 5: it is not prefered that UE continues performing idle/inactive measurement after RRC CONNECTED.
Conclusion

This contribution provides discussion on FR2 SCell/SCG setup/resume. The proposals are:
Proposal 1: Rel-16 EMR and R18 enahcement to SCell/SCG setup delay are independent features.
Proposal 2: for solutions based on existing measurement with non-EMR capable UE, the measurement results can be reported in following two ways (i.e. same as EMR report):

in RRCResumeComplete (or RRCSetupComplete) message

after UE in connected mode (i.e. in UEInformationResponse message)

Proposal 3: it is questionable on the feasibility of the enhanced measurement to perform addition measurement starting from RRC connection setup/resume procedure.
Proposal 4: if the enhanced measurement is introduced, the ending point of the enhanced measurement is when UE sends RRCResumeComplete or SecurityModeComplete   

Proposal 5: it is not prefered that UE continues performing idle/inactive measurement after RRC CONNECTED.
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