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1	Introduction
In Rel-18 mobility enhancement, RAN4 discussed potential enhancement for IDLE/INACTIVE mode measurement, and report during RRC setup or resume procedure, in order to improve SCell/SCG setup delay. Based on RAN4 agreements, RAN2 had some discussion but still no sufficient information to complete RAN2 procedure and signalling design.
After RAN #103, a clear scope of this feature was agreed, as shown below [1]:
	WI objective#7, focus on solution based on existing measurement, as below:
· RAN2 to define time-based measurement result validation configuration based on RAN4 guidance, such configuration can apply to the reporting of EMR or the reporting of cell reselection measurement results. 
· RAN2 signaling to enable reporting of cell reselection measurement for fast CA/DC setup.
· NOTE 1: RAN4 shall not work on any new requirements for this functionality in Rel-18. Only essential corrections are allowed.
· NOTE 2: If RAN2 is not able to complete the work, the functionality will be removed from Rel-18.
· NOTE 3: Existing measurement means that no additional measurement is performed during RRC Setup/Resume procedure.


There are two types of measurement in the scope, one is early measurement and report (EMR) configured by MeasIdleConfigDedicated in RRCRelease message and/or MeasIdleConfigSIB in SIB11, the other is measurement during cell reselection procedure. In this contribution, we discuss how to support time-based measurement result validation for these two types of measurement.
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The procedure for Rel-16 EMR is shown in the figure below. The UE goes to RRC IDLE after step 1A, and the UE begins RRC setup in step 2.
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Figure 1. Procedure for Rel-16 EMR from RRC IDLE to CONNECTED
The main difference between Rel-16 EMR and Rel-18 EMR is that the UE does validity check for the measurement results in Rel-18. As for how to check to validity, RAN4 sent an LS [2] and explained the validity check principle.
	Issue 2-2-1: definition of ‘valid’ in solution based on existing measurement
· Agreements
· 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


According to the above RAN4 agreement, RAN2 needs to design the configuration of X value to the UE. In Rel-16, the EMR configuration can be provided by MeasIdleConfigDedicated in the RRCRelease message and/or MeasIdleConfigSIB in SIB11. When SIB1 indicates that the network would like to receive EMR, if the UE is configured with MeasIdleConfigDedicated, the UE uses this configuration. Otherwise, the UE uses the configuration in MeasIdleConfigSIB in SIB11. For Rel-18 EMR, one question is whether the X value is configured in SI or in MeasIdleConfigDedicated. Since it is a simple value, the overhead of signalling in SI is small.
Proposal 1:	The X value is signalling in SI, e.g. in SIB11.
In Rel-16 EMR, when the UE has available EMR results, the UE includes idleMeasAvailable in RRCSetupComplete message when setting up RRC connection from IDLE mode, and the UE includes idleMeasAvailable in RRCResumeComplete when resuming RRC connection from INACTIVE mode. When the UE establishes an RRC connection, the network may not know whether the UE supports the validity checking so it would be useful that the UE which has valid results measurements indicates it to the network for the network to know when there are.
Proposal 2:	Introduce a 1-bit indication in RRCSetupComplete and RRCResumeComplete to indicate that the UE has valid Rel-18 EMR measurement results. This bit can only be set if the validity time is indicated in SI.
In Rel-16 EMR, the network can request the UE to report the EMR measurement results by setting the idleModeMeasurementReq in UEInformationRequest or RRCResume. If the network has received the indication of availability, the network knows whether the UE has valid measurements or only measurements that may or may not be valid. If UE has valid measurements, there seems not to be any strong need to report invalid measurements. So there seems to be no need to control reporting valid or invalid measurements.
Proposal 3:	If validity time is indicated in SI, upon receiving the idleModeMeasurementReq, the Rel-18 UE supporting validity check only reports valid measurement results in the existing field. No new field is needed.
2.2	Cell reselection measurement result reporting
For Rel-18 cell reselection measurement result reporting, RAN4 agreed that the time-based validation check is also needed. The main difference between Rel-18 EMR and Rel-18 cell reselection measurement result reporting is the configuration by MeasIdleConfigDedicated/MeasIdleConfigSIB or by cell reselection parameters, but there is no reason to use a different validity time.
Proposal 4:	The validity time for Rel-18 EMR is also used for cell reselection measurement result reporting.
Even though the validity time is the same, the network may want only EMR results, or only cell reselection results, or have interest in both according to what the UE supports. In order to indicate this, a new indication is needed..
Proposal 5:	A new bit in SI (e.g. in SIB1) indicates that the network is interested in cell reselection measurement result reporting.
A simple solution is to use the existing reporting mechanism for EMR, i.e. availability indication in RRCSetupComplete and RRCResumeComplete and a request for reporting. However, as the accuracy of the two types of measurements may be different, if the network indicates its interest in both, it would be useful to know whether the UE has valid cell reselection measurement results to report, or EMR results. For this purpose, an additional 1-bit indication could be provided to specifically indicate the availability of valid cell reselection measurement results.
Proposal 6:	Introduce a 1-bit indication in RRCSetupComplete and RRCResumeComplete to indicate that the UE has valid Rel-18 cell reselection measurement results.
With this indication, the network knows what kind of results the UE has, i.e. Rel-16 EMR, Rel-18 EMR (i.e. valid EMR) and/or valid cell reselection measurement results. Valid results are more useful than Rel-16 EMR, so if the UE has valid cell reselection measurement results, there is no use to report the Rel-16 EMR. EMR can be controlled with a better granularity by the network than cell reselection measurement results, so if the UE has valid EMR and valid cell reselection measurement results, it is more useful to report the valid EMR than the valid cell reselection measurement results.
Proposal 7:	Upon receiving idleModeMeasurementReq, the UE reports Rel-18 EMR if available, otherwise valid cell reselection measurement results if available, otherwise Rel-16 EMR, using the existing fields for Rel-16 EMR reporting.
According to this design, there is no need to report any UE capability for Rel-18 cell reselection measurement results. However, this feature is a subset of Rel-18 EMR, so if the UE supports Rel-18 EMR, it should support cell reselection measurement results.
Proposal 8:	The UE that supports Rel-18 EMR shall support cell reselection measurement results reporting. This can be captured is "UE capabilities without signalling".

The work on this functionality takes time for review of other features, and Rel-19 work will start in 2024 Q2, so if a CR for this feature is not agreed in 2024 Q1, there is not sufficient time to review this feature.
Proposal 9: Agree CRs in 2024 Q1 or, if it is not feasible, give up this feature.
3	Conclusion
This contribution makes the following proposals:
EMR
Proposal 1:	The X value is signalling in SI, e.g. in SIB11.
Proposal 2:	Introduce a 1-bit indication in RRCSetupComplete and RRCResumeComplete to indicate that the UE has valid Rel-18 EMR measurement results. This bit can only be set if the validity time is indicated in SI.
Proposal 3:	If validity time is indicated in SI, upon receiving the idleModeMeasurementReq, the Rel-18 UE supporting validity check only reports valid measurement results in the existing field. No new field is needed.
Proposal 4:	The validity time for Rel-18 EMR is also used for cell reselection measurement result reporting.
Cell reselection measurement results reporting
Proposal 5:	A new bit in SI (e.g. in SIB1) indicates that the network is interested in cell reselection measurement result reporting.
Proposal 6:	Introduce a 1-bit indication in RRCSetupComplete and RRCResumeComplete to indicate that the UE has valid Rel-18 cell reselection measurement results.
Proposal 7:	Upon receiving idleModeMeasurementReq, the UE reports Rel-18 EMR if available, otherwise valid cell reselection measurement results if available, otherwise Rel-16 EMR, using the existing fields for Rel-16 EMR reporting.
Proposal 8:	The UE that supports Rel-18 EMR shall support cell reselection measurement results reporting. This can be captured is "UE capabilities without signalling".
Proposal 9: Agree CRs in 2024 Q1 or, if it is not feasible, give up this feature.
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