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Introduction
RAN4 has discussed how to count the total number of carriers to be monitored in EN-DC, when PCell and PSCell (MN and SN) configure the same NR carrier frequency layer to be monitored (measurement object). As MN and SN separately configure the two MOs, there may be differences in the configurations. A way forward to solve this issue was agreed in RAN4#86bis meeting in [1] and in RAN4#87 meeting CRs to capture part of the requirement were agreed in [2] and [3]. 
In this contribution, we continue the discussion to solve how counting the total number is defined in case of differing SMTC configurations and different useServingCellTimingForSync indication.
Discussion
In the last meeting it was agreed that the configured NR carrier frequency layers are counted as two, if the MOs configured for this carrier frequency layer have different subcarrier spacing or RSSI measurement resources. It was left open whether the carriers are counted as one or two, in case there are differences in:
· SMTC configuration
· useServingCellTimingForSync indication
Requirements for maximum allowed layers for multiple monitoring as defined in 36.133 are currently the following:
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 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
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 configured by PCell and NR PSCell.
Note 1:	The EN-DC capable UE configured with NR PSCell shall fulfil the requirements defined in only one of Section 8.2.1.1b.1 and Section 9.1.3.2 of TS 38.133 [50].
Note 2:	When PCell and NR PSCell configure the same NR carrier frequency layer to be monitored by the UE, this layer shall be counted only once to the total number of effective carrier frequency layers, unless the configured NR carrier frequency layers to be monitored have different subcarrier spacing or different RSSI measurement resources.
Editor’s note: FFS when the PCell and NR PSCell configure the same NR carrier frequency layer to be monitored, whether this layer shall be counted only once under the condition that the UE is configured with differences in SMTC configurations or different useServingCellTimingForSync indications.
As discussed in the previous meeting, two MOs for the same carrier frequency layer should be counted as two carriers if additional measurement efforts are needed. Based on the discussions it was not completely clear what an additional measurement effort means, but in the following we analyse the two remaining parameters separately.
Different useServingCellTimingForSync indication
The definition of useServingCellTimingForSync is the following: Indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell. [TS 38.331]
The MO can be synchronized to either MN or SN. It is not clear from our point of view how this condition is relevant as it does not affect whether the UE can perform the measurement of the two MOs simultaneously. In our view this parameter can be different without affecting the UE measurement effort, and therefore the two MOs can be counted as one.
When MN and SN configure MOs to the same carrier frequency layer with different useServingCellTimingForSync indication, the two MOs are counted as one.
Differences in SMTC configurations
As discussed in our contribution in the previous meeting [4], we think that different SMTC configurations do not necessarily mean that the UE cannot measure the two MOs as one. 
Differences in SMTC configurations for the MOs configured by MN and SN may occur in:
· SMTC duration (Figure 1)
· SMTC periodicity (Figure 2)
· SMTC offset (Figure 3)
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Figure 1 Different SMTC duration.
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Figure 2 different SMTC periodicity
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Figure 3 Different SMTC offset

Like we have proposed in [4] in the last meeting, we think that with clear rules in measurement requirements, MOs with differences in SMTC configurations can still be considered as one measurement, and the carrier can only be counted once. In other words, our proposal has been that when MN and SN configure MO for the same carrier frequency layer with different SMTC configurations, this is always counted as one carrier, but it needs to be clearly defined in measurement requirements which SMTC configuration UE requirements are based on, and thus what is the expected UE performance and latency. 
As we do not fully see why differences in SMTC configuration would lead to different physical measurement, and what the additional measurement efforts would be, we therefore repeat our previous proposal where differences in SMTC configurations are accounted in measurement requirements and carriers are counted as one:
If MN and SN each separately configure a measurement object for the same carrier frequency layer, this is counted as one carrier frequency layer, if the MOs are for same center frequency. Additionally:
a. If MN and SN configure different SMTC periods for the same carrier frequency, UE should take the SMTC with the shortest SMTC as the effective SMTC period for the carrier frequency layer.
b. If MN and SN configure different SMTC offsets for the same carrier frequency, the UE selects the MN configuration to be used i.e. the UE would select MN SMTC offset.
c. If MN and SN configure different SMTC durations for the same carrier frequency, UE should take the longest one as the effective SMTC duration for the target carrier.

Which duration/periodicity/offset the UE shall follow for each carrier should be clarified in measurement requirements. In UE capability requirements we just propose to delete the editor’s note, as we do not think differences in the remaining parameters lead to counting the carriers as two. We have made CRs for removing the editor’s note in [5] and [6].
Conclusion
In this contribution we have further discussed how to count the total number of carrier frequency layers when MN and SN separately configure measurement object to the same carrier. We have made the following proposals:
1. When MN and SN configure MOs to the same carrier frequency layer with different useServingCellTimingForSync indication, the two MOs are counted as one.
If MN and SN each separately configure a measurement object for the same carrier frequency layer, this is counted as one carrier frequency layer, if the MOs are for same center frequency. Additionally:
a. If MN and SN configure different SMTC periods for the same carrier frequency, UE should take the SMTC with the shortest SMTC as the effective SMTC period for the carrier frequency layer.
b. If MN and SN configure different SMTC offsets for the same carrier frequency, the UE selects the MN configuration to be used i.e. the UE would select MN SMTC offset.
c. If MN and SN configure different SMTC durations for the same carrier frequency, UE should take the longest one as the effective SMTC duration for the target carrier.
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