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1. Introduction
In the RAN4#94-e-bis meeting, progress was made on NR EMR. There are still some open issues captured in way forward [1]. 
In this contribution we provide our views on open issues of NR EMR.

2. Discussion
Following open issues are captured in WF [1].
	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. 



According to RAN2 LS [2], 32 beams can be configured for EMR per frequency layer.
For early measurement configuration and reporting, ASN.1 signalling to allow the configuration of
	-up to 32 beams to be included in the NR results (per carrier)

There is no UE capability for beam level IDLE mode measurements being specified in 38.133. Number of beams that UE shall be capable of measuring for CONNECTED mode is as follows.
Requirements for FR1
For each inter-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least: 
-	7 SSBs with different SSB index and/or PCI on the inter-frequency layer.
Requirements for FR2
For each inter-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least:
-	10 SSBs with different SSB index and/or PCI on the inter-frequency layer, and 
-	1 SSB per identified cell.

There are two approaches to define requirements of number of beams for EMR. One is to follow RAN2 agreements that 32 beams per frequency layer can be measured and reported by UE. The other one is to follow CONNECT mode requirements that 7 beams for FR1 and 10 beams for FR2.
It can be seen that gap of number of beams between RAN2 agreements and existing CONNECTED mode requirements is quite big. Besides the maximum number of beams can be averaged to determine cell signal quality in IDLE mode is 16 according to SIB2 configuration. So in IDLE mode UE may be capable of measuring 16 beams per cell. 
From UE measurement capability perspective it seems reasonable that same capability is specified for both IDEL mode and CONNECTED mode.
Proposal 1: Define UE measurement capability on number of beams per frequency layer for IDLE mode measurement.
Proposal 2: The number of beams per frequency layer is 7 for FR1 and 10 for FR2.

For the measurement requirements for non-overlapping carrier, it should take into account that the multiple number of beams may be requested to be reported for EMR. In FR1 it is feasible that single measurement may get the results for all measurable SSBs. However in FR2 Rx beam sweeping is needed to get the results for all measurable SSBs. 
Furthermore for single measurement of non-overlapping carrier, it doesn’t mean one shot measurement. The measurement results should be obtained by number of averages as for inter-frequency measurement in IDLE mode. But it is not necessary to be done periodically. The same accuracy requirements as for overlapping EMR carrier should apply.
Proposal 3: For non-overlapping EMR, the results are obtained by average of several measurements and same accuracy requirements as for overlapping EMR carrier should apply.
Proposal 4: Beam sweeping is necessary in FR2 for EMR.

There are also other open issues as captured in WF [1].
	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
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 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”
Companies are invited to provide input on Cell edge conditions and EMR.



According to the following agreements, EMR and cell reselection would share the Rel-15 UE capability.
· 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)
So for the NR carriers, all the measurements for cell reselection only and EMR overlapping + non-overlapping should not exceed 7. There is no need to further hard split the UE capability between cell reselection and EMR or between EMR overlapping and non-overlapping. If the total number is not exceed UE capability there should be no issue without any further hard split. If the total number exceeds UE capability then it is up to UE implementation on what carriers to be measured.
Proposal 5: Total number of NR carriers for EMR (overlapping plus non-overlapping) and cell reselection only is 7.
Proposal 6: Total number of LTE inter-RAT carriers for EMR (overlapping plus non-overlapping) and cell reselection only is 7.
Proposal 7: No hard limit on total number of overlapping and non-overlapping EMR carriers.

After T331 expires it would be up to UE implementation on how EMR measurements are conducted. To ensure better performance the accuracy requirements when T331 is running should apply. 
Proposal 8: After T331 expires it would be up to UE implementation on how EMR measurements are conducted. Accuracy requirements when T331 is running should apply.


3. Conclusion
In this contribution, we provided our views on NR EMR. Following proposals are present. 
Proposal 1: Define UE measurement capability on number of beams per frequency layer for IDLE mode measurement.
Proposal 2: The number of beams per frequency layer is 7 for FR1 and 10 for FR2.
Proposal 3: For non-overlapping EMR, the results are obtained by average of several measurements and same accuracy requirements as for overlapping EMR carrier should apply.
Proposal 4: Beam sweeping is necessary in FR2 for EMR.
Proposal 5: Total number of NR carriers for EMR (overlapping plus non-overlapping) and cell reselection only is 7.
Proposal 6: Total number of LTE inter-RAT carriers for EMR (overlapping plus non-overlapping) and cell reselection only is 7.
Proposal 7: No hard limit on total number of overlapping and non-overlapping EMR carriers.
Proposal 8: After T331 expires it would be up to UE implementation on how EMR measurements are conducted. Accuracy requirements when T331 is running should apply.
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