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1 Introduction
In RAN4#94e-bis, a way forward was agreed [1] on MR-DC RRM requirements. For RRM core requirements for NR Inter-frequency and LTE Inter-RAT EMR in NR (38.133), the following issues have been under discussion.
· Actively measured condition
· Definition of overlapping and non-overlapping
· NR EMR measurement requirements
· Number of EMR carriers
· Cell detected status
· Cell edge conditions and EMR
· Conditions when UE is required to perform measurements for EMR
And RAN4 has agreed on definition of overlapping and non-overlapping carriers, and ether introducing any new thresholds for EMR.
Agreement
· At least following conditions apply for an actively measured EMR carrier:
· T331 timer is running.
· Serving cell is in the validity area.
· Serving cell support EMR.
· The EMR carrier and the serving cell carrier are among the supported band combination of the UE 
· RAN4 will follow RAN2 agreement ‘The fields s-NonIntraSearchP and s-NonIntraSearchQ in SIB2 do not affect the idle/inactive UE measurement procedures’
· [bookmark: OLE_LINK34]UE measures EMR carriers irrespectively of configured search thresholds (aligned with LTE principle)
· Definition of overlapping and non-overlapping (sub-topic 1-2)
· An overlapping carrier is a carrier which the UE is actively measuring for EMR and mobility.
· A non-overlapping carrier is a carrier which the UE is actively measuring for EMR.
· Note: overlapping and overlapping carrier relates to a carrier configured for EMR.



In this documents, we further provide our view on the remaining issues for NR EMR.

2 Discussion
· Measurement requirements
Companies are invited to provide input on measurement requirements for NR inter-frequency and LTE inter-RAT EMR carrier:
· Definition on UE measurement capability to support beam-level measurements for EMR.
· Detailed beam level measurement capability requirements:
· option 1: same as the number of beams in the existing inter-frequency requirements for RRC_CONNECTED state
· option 2: other?
· NR inter-frequency EMR measurement requirements on a non-overlapping carrier
· Consider FR1 and FR2 aspects
· LTE inter-RAT EMR measurement requirements on a non-overlapping carrier
· Measurement requirements for non-overlapping carriers. 

For overlapping EMR carriers, as agreed in last meeting, measurement requirements for NR or LTE Idle/Inactive mode inter-frequency measurement can be reused. FFS the requirements for non-overlapping EMR carriers. We need to clariy any benifit to introduce different measurement accuracy and delay for non-overlapping EMR carriers. A relaxed measurement requirement with extended measurement time seems acceptable.
We suggest to further study on possibility of specifying the beam level requirements for inter-frequency measurement, since a beam concept is not always visible to UEs.
Obeservation 1: Further study on possibility of specifying the beam level requirements for inter-frequency measurement in future release. 
Proposal 1: Consider relaxed measurement requirement for non-overlapping EMR carriers based on those for overlapping EMR carriers.
· Number of carriers to measure for EMR
Companies are invited to provide input on the number of EMR carriers:
· Total number of overlapping EMR carriers
· Total number of non-overlapping EMR carriers
· Total number of NR inter-frequency carriers
· Total number of LTE inter-RAT carriers

As agreed in RAN4, total number of carriers that the UE needs to measure for cell reselection and EMR (overlapping or not overlapping), including NR and LTE carriers, cannot exceed Rel-15 UE capability (as defined in 38.133, section 4.2.2.1). If N>14, no RAN4 requirement is defined and it leaves to UE implementation. 
In our view, we support no separate capabilities on the numbers of EMR carriers are defined. 
Since measurements on overlapping carriers would not increase the total number of actively measured carriers UE monitors, total number of overlapping EMR carriers for NR inter-frequency or LTE inter-RAT should not exceed 7 inter-frequency. And we propose to not define the total number of overlapping EMR carriers, and just limit the number of non-overlapping carriers. RAN4 can only define the maximum number of non-overlapping carriers as y=3, to satisfy reporting the results from the carriers most likely to be reported. 
Besides, the number of inter-frequency carriers that can be configured for EMR and mobility does not exceed 7. The number of inter-frequency carriers for either TDD or FDD that can be configured for EMR and mobility does not exceed 7.
Proposal 2: We propose the number of carriers to measure for EMR as bellow,
· Do not define the total number of overlapping EMR carriers, which should not exceed current 7 inter-frequency carriers.
· Total number of non-overlapping carriers as 3. 
· Total number of NR inter-frequency carriers as 7. 
· Total number of TDD or FDD LTE inter-RAT carriers as 7 respectively.

· UE behaviors to measure for EMR carriers when T331 timer has expired
Companies are invited to provide input on when UE is required to perform measurements for EMR:
· Will RAN4 define UE EMR requirements for EMR carriers when T331 timer has expired?
· Does RAN4 define transition requirements for EMR measurement at cell change?
Companies are invited to provide input on Cell edge conditions and EMR.

[bookmark: OLE_LINK1]In our view, UE starts early measurement only when it was configured with T331 in RRC release message. Upon the expiry of T331 while in IDLE or INACTIVE mode, the UE deletes the dedicated idle mode measurement configuration, if any. RAN4 define UE EMR requirements for EMR carriers while T331 timer is active. 
It is up to UE implementation whether to continue the early measurements (e.g. based on configuration from SIB) when T331 expires. RAN4 does not define UE EMR requirements for EMR carriers when T331 timer has expired and at cell change, and not to define different UE behaviour than what RAN2 has defined related to EMR measurement at cell change
Proposal 3: RAN4 does not define UE EMR requirements for EMR carriers when T331 timer has expired.
For example, upon intra-RAT/inter-RAT cell reselection, only frequency list in the new SIB which implicitly presents on which frequencies the cell is interested to setup CA/DC, and UE can just keep the necessary measurement results or delete all so that the UE can save the storage and signaling load. Regarding the measurement configuration and results may be released by UE, the simple way is that UE is not expected to report the results of EMR after the expiry of T331.
Proposal 4: UE is not expected to report the results of EMR after the expiry of T331.
· On cell detected statues
Companies are invited to provide input on Cell detected status:
· The detected cell remains detectable in terms of signal quality
· The detected SSBs of a cell remains detectable in terms of signal quality
· T331 status – specifically and “timer is not expired”

On cell detected statues, before we agree on any agreements, “a cell remains detectable” needs to be clarified. In our understanding, the cell is considered as detectable when the SSBs detected in the connected mode is detectable. 
Observation 2: A cell remains detectable when the SSBs UE detected when in Connected mode is detectable.
Based on this, we support the tentative agreement to define cell detected status based on LTE baseline and on:
· The detected cell is on the overlapping or non-overlapping carrier (as indicated by dedicated RRC signalling or SIB), and
· A T331 is provided during connection release
· 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 5: Define cell detected status based on LTE baseline and on:
· The detected cell is on the overlapping or non-overlapping carrier, and
· A T331 is provided during connection release, and 
· The detected cell remains detectable in terms of signal quality, and timer is not expired 
· The carrier frequency of the detected cell and the serving cell are among the supported band combination of the UE

3 Conclusion
In this contribution, we propose our view on MR-DC EMR as followings:
Obeservation 1: Further study on possibility of specifying the beam level requirements for inter-frequency measurement in future release. 
Observation 2: A cell remains detectable when the SSBs UE detected when in Connected mode is detectable.

Proposal 1: Consider relaxed measurement requirement for non-overlapping EMR carriers based on those for overlapping EMR carriers.
Proposal 2: We propose the number of carriers to measure for EMR as bellow,
· Do not define the total number of overlapping EMR carriers, which should not exceed current 7 inter-frequency carriers.
· Total number of non-overlapping carriers as 3. 
· Total number of NR inter-frequency carriers as 7. 
· Total number of TDD or FDD LTE inter-RAT carriers as 7 respectively.
Proposal 3: RAN4 does not define UE EMR requirements for EMR carriers when T331 timer has expired.
Proposal 4: UE is not expected to report the results of EMR after the expiry of T331.
Proposal 5: Define cell detected status based on LTE baseline and on:
· The detected cell is on the overlapping or non-overlapping carrier, and
· A T331 is provided during connection release, and 
· The detected cell remains detectable in terms of signal quality, and timer is not expired
· The carrier frequency of the detected cell and the serving cell are among the supported band combination of the UE
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