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1	Introduction
LTE Rel-12 defined the WID on Increased Monitoring of Carriers (IncMon), wherein the UE could be assigned to monitor more inter-frequency/RAT carriers than the 3 required in Rel-8. However, for NR the IncMon was never discussed and it was decided at the end of NR SA work that IncMon for NR would not be supported. However, it was never made clear whether UE supports IncMon when EN-DC is configured, so we discuss how to handle IncMon with EN-DC in this contribution.
2	IncMon and EN-DC
It was decided in RAN2#103 that IncMon for NR would not be supported in Rel-15:
R2-1812239	[E560, E559] UE capability for increased number of carrier monitoring	Ericsson	discussion	Rel-15	NR_newRAT-Core

Agreements
1	incMon, reducedMeasPerformance, and measScaleFactor are not supported in R15.

The topic was also never agreed for EN-DC, which means that the reduced performance measurements cannot be configured for NR, even before EN-DC is configured. Therefore, it seems clear that IncMon does NOT work for any NR carriers in Rel-15.
Observation 1: IncMon measurements cannot be used with NR carrier measurements in Rel-15.
However, currently the TS36.133 indicate the following in sub-clause 8.1.2.1.1.1a:
The minimum performance requirements for a UE configured with inter-RAT NR layers are calculated assuming all E-UTRA carriers which the UE is required to monitor are having normal performance.
Further, for RRC_CONNECTED, the sub-clause 8.1.2.1.1b.1 of TS36.133 states the following:
[bookmark: _Hlk495652196]8.1.2.1.1b.1	Maximum allowed layers for multiple monitoring for UE in NSA operation
[bookmark: _Hlk499830818]The UE configured with NR PSCell shall be capable of monitoring at least per RAT group:
-	Depending on UE capability, [6] FDD E-UTRA inter-frequency carriers configured by PCell, and
-	Depending on UE capability, [6] TDD E-UTRA inter-frequency carriers configured by PCell, and
-	Depending on UE capability, [7] NR inter-RAT carriers excluding NR serving carrier(s) configured by PCell, and
-	Depending on UE capability, [7] NR inter-frequency carriers configured by NR PSCell [50].
-	Depending on UE capability, [3] FDD UTRA carriers, and
-	Depending on UE capability, [3] TDD UTRA carriers, and
-	Depending on UE capability, [32] GSM carriers (one GSM layer corresponds to 32 carriers), and
-	Depending on UE capability, 1 FDD E-UTRA inter-frequency carrier for RSTD measurements configured via LPP [24], and
-	Depending on UE capability, 1 TDD E-UTRA inter-frequency carrier for RSTD measurements configured via LPP [24].
In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least [13] effective carrier frequency layers comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers) and NR layers.
The UE shall be capable of monitoring a total of at least [7] effective NR carrier frequency layers excluding NR serving carrier(s), comprising of any above defined combination of NR inter-RAT carriers excluding NR serving 
Hence, the UE monitoring capability during EN-DC seems already improved compared to LTE Rel-8 (note that while some of the requirements still utilize square brackets, i.e. are not finalized, they are not expected to change hugely). 
Observation 2: UE inter-frequency/RAT monitoring capabilities during EN-DC are comparable to Rel-12 IncMon requirements.
Since the IncMon can be configured for UE before the EN-DC ios configured (just not for NR carrier according to reduced measurement performance), it is not clear what UE expects from network configuration when EN-DC is configured: Does IncMon for E-UTRA carriers still work, or is IncMon fully disabled? If disabled, is network expected to deconfigure the measScaleFactor and reducedMeasPerformance fields from measurement objects during EN-DC, or will the UE just ignore them? Will the UE consider a configuration with LTE IncMon (e.g. for LTE carriers only!) to be an invalid configuration when EN-DC is configured?
Observation 3: It is not clear how LTE IncMon works with EN-DC since the measurement configuration can be utilized before EN-DC was configured, and the requirements for EN-DC are based on IncMon.
Since the LTE RRC makes no mention of these rules, our interpretation is that EN-DC does NOT affect the LTE IncMon in any way: the LTE measurements can still continue to use the IncMon according to the requirements in TS36.133. Since currently there are no requirements as to the reduced measurement performance during IncMon, we see two possibilities: Either UE will just ignore the IncMon parameters (if configured), or the UE will ignore the measurements of the reduced performance groups entirely (i.e. does not measure those carriers at all). Therefore, we would like to clarify which alternative is seen as the correct interpretation.
[bookmark: _Hlk528909208]Proposal 1: RAN2 to clarify which alternative of the following is correct interpretation of reduced performance group measurements when configured with EN-DC:
1) UE shall ignore the fields measScaleFactor and reducedMeasPerformance (if configured) when configured with EN-DC. 
2) UE shall not perform measurements of measurement objects configured with the reduced performance group when configured with EN-DC 
Proposal 2: When EN-DC is released, UE continues using the fields measScaleFactor and reducedMeasPerformance (if configured) according to E-UTRAN rules.
3	Conclusions
We have discussed the IncMon operation with EN-DC and observed it is not clear how the LTE RRC configuration should be used. 
Observation 1: IncMon measurements cannot be used with NR carrier measurements in Rel-15.
Observation 2: UE inter-frequency/RAT monitoring capabilities during EN-DC are comparable to Rel-12 IncMon requirements.
Observation 3: It is not clear how LTE IncMon works with EN-DC since the measurement configuration can be utilized before EN-DC was configured, and the requirements for EN-DC are based on IncMon.
Therefore, we propose to clarify this in LTE RRC as per following:
Proposal 1: RAN2 to clarify which alternative of the following is correct interpretation of reduced performance group measurements when configured with EN-DC:
1) UE shall ignore the fields measScaleFactor and reducedMeasPerformance (if configured) when configured with EN-DC. 
2) UE shall not perform measurements of measurement objects configured with the reduced performance group when configured with EN-DC 
Proposal 2: When EN-DC is released, UE continues using the fields measScaleFactor and reducedMeasPerformance (if configured) according to E-UTRAN rules.
[bookmark: _GoBack]We have also provided a CR in R2-1817693 showing the changes needed based on alternative 1) in proposal 1.



