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1.	Introduction
A part of the work item “NR MR-DC WID” [1] is to define Early Measurement Reporting (EMR) requirements in MR-DC/CA. In the agreed WF [2][3], detailed discussion topics are categorized and suggested. In this contribution, we provide our view on remaining issues indicated in the WFs.
2. 	Discussion
Overlapping vs. non-overlapping carriers
· RAN4 use ‘actively measured’ in the definition of overlapping and non-overlapping carriers is agreeable conditioned that RAN4 also defines the conditions for ‘actively measured’.
· RAN4 will define the conditions for ‘actively measured’ carrier.

For the definition of overlapping and non-overlapping carriers, it should depend on what the UE is measuring, which we think what ‘actively measured’ carrier should imply. In the current spec., when and on which carriers UE shall perform measurement in RRC Idle/Inactive for inter-frequency mobility are defined. And RAN2 has already defined when UE shall run measurement for EMR. On the other hand, in a parallel AI of Power Saving, “RRM measurement relaxation for inter-frequency layer with higher priority” is under discussion, which may have some impact on defining ‘actively measured carrier condition’ depending on the outcome of the discussion.
Proposal 1: When a carrier is configured for measurement, RAN4 defines ‘overlapping EMR carrier’ and ‘non-overlapping EMR carrier’ as ‘a carrier actively measured for inter-frequency mobility and EMR’ and ‘a carrier actively measured for EMR only’, respectively, provided that conditions for the definition of an ‘actively measured’ as
· for inter-frequency mobility measurement
· inter-frequency (or inter-RAT frequency) with a reselection priority higher than the reselection priority of the current frequency
· inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency (and for inter-RAT frequency with lower reselection priority than the reselection priority of the current frequency) when Srxlev <= SnonIntraSearchP and Squal <= SnonIntraSearchQ
· for EMR
· T331 timer is running
· Camped cell is in the validity area and supports EMR
· FFS on any impacts due to an outcome of discussion on “RRM measurement relaxation for inter-frequency layer with higher priority” in Power Saving AI

The number of overlapping and non-overlapping carriers
· UE requirements related to number of overlapping and non-overlapping carriers for EMR in NR SA idle mode, use following in order to enable further discussions in RAN4 while leaving all numbers FFS:
· The total number carriers the UE at least shall be able to measure for EMR, N ≤ 14; 
· N = A + B; 
· The number of overlapping carriers, A = [0;x]; 
· The number of non-overlapping carriers, B = [0;y]
· A, B, x and y are all FFS.
· There may be additional restrictions on number of LTE carriers to be measured in NR idle.

In the above agreement, N is up to 14, which is a total number of carrier frequency layers a UE supporting E-UTRA measurements in RRC Idle state shall be capable of monitoring at least. It will be better if we can conclude on whether N can be larger than 14 and/or on UE behavior when N >14.
Proposal 2: In the agreement made in RAN4#94 “The total number carriers the UE at least shall be able to measure for EMR”, RAN4 to discuss whether and how to deal with a case where N > 14, for example,
· UE prioritizes measurement on overlapping carriers and drop EMR on non-overlapping carriers until A+B becomes 14
· Do not specify how to prioritize in the spec (it is left up to UE implementation on which frequencies to prioritize)
· Others are not precluded

Cell detected status at transitioning from connected mode
· Adopt the LTE concept:
· An NR inter-RAT cell which is a detected cell in Connected mode prior to connection release, shall remain detected after UE has entered Idle/Inactive mode
· Open: conditions when the detected cell status remain detected during transitioning from connected to idle or inactive mode.
When T331 timer has expired
· Shall RAN4 need to define UE EMR requirements for EMR carriers when T331 timer has expired?

For the above two open issues, we do not see a reason to have different UE behavoir from euCA EMR, hence, we propose the following in line with euCA EMR.
Proposal 3: A UE shall keep track of the inter-frequency cell detected during the Connected mode after UE has entered Idle/Inactive mode, provided that
· The detected cell is on the overlapping or non-overlapping carrier (as indicated by dedicated RRC signaling or OSI), and
· A T331 is provided during connection release, and 
· The detected cell remains detectable in terms of signal quality
· The carrier frequency of the detected cell and the serving cell are among the supported band combination of the UE
Proposal 4: If UE is in idle/inactive mode when T331 timer has expired, UE can either keep the most recent measurement on non-overlapping EMR carriers before T331 expiry or continue performing measurement on non-overlapping EMR carriers. But in any case, the UE doesn’t need to meet EMR requirements on non-overlapping EMR carriers

Measurement requirements for NR Inter-RAT EMR carrier
· RAN4 will discuss and if needed define requirements for an NR Inter-RAT EMR carrier:
· UE performs periodic cell detection and measurement for LTE – NR inter-RAT EMR measurement
· UE measurement requirements

Proposal 5: For a UE supporting measurement of NR carriers in LTE idle, the total number of carriers that the UE must measure, overlapping and non-overlapping, LTE and NR, should not exceed UE’s measurement capability
3.	Conclusion
Proposals on remaining issues indicated in the WFs are:
Proposal 1: When a carrier is configured for measurement, RAN4 defines ‘overlapping EMR carrier’ and ‘non-overlapping EMR carrier’ as ‘a carrier actively measured for inter-frequency mobility and EMR’ and ‘a carrier actively measured for EMR only’, respectively, provided that conditions for the definition of an ‘actively measured’ as
· for inter-frequency mobility measurement
· inter-frequency (or inter-RAT frequency) with a reselection priority higher than the reselection priority of the current frequency
· inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency (and for inter-RAT frequency with lower reselection priority than the reselection priority of the current frequency) when Srxlev <= SnonIntraSearchP and Squal <= SnonIntraSearchQ
· for EMR
· T331 timer is running
· Camped cell is in the validity area and supports EMR
· FFS on any impacts due to an outcome of discussion on “RRM measurement relaxation for inter-frequency layer with higher priority” in Power Saving AI
Proposal 2: In the agreement made in RAN4#94 “The total number carriers the UE at least shall be able to measure for EMR”, RAN4 to discuss whether and how to deal with a case where N > 14, for example,
· UE prioritizes measurement on overlapping carriers and drop EMR on non-overlapping carriers until A+B becomes 14
· Do not specify how to prioritize in the spec (it is left up to UE implementation on which frequencies to prioritize)
· Others are not precluded
Proposal 3: A UE shall keep track of the inter-frequency cell detected during the Connected mode after UE has entered Idle/Inactive mode, provided that
· The detected cell is on the overlapping or non-overlapping carrier (as indicated by dedicated RRC signaling or OSI), and
· A T331 is provided during connection release, and 
· The detected cell remains detectable in terms of signal quality
· The carrier frequency of the detected cell and the serving cell are among the supported band combination of the UE
Proposal 4: If UE is in idle/inactive mode when T331 timer has expired, UE can either keep the most recent measurement on non-overlapping EMR carriers before T331 expiry or continue performing measurement on non-overlapping EMR carriers. But in any case, the UE doesn’t need to meet EMR requirements on non-overlapping EMR carriers
Proposal 5: For a UE supporting measurement of NR carriers in LTE idle, the total number of carriers that the UE must measure, overlapping and non-overlapping, LTE and NR, should not exceed UE’s measurement capability
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